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WiILFLEY 


elem es ee Economical fe or 
SANDS, SLIMES, 


Outstanding features of the WILFLEY 
pump include complete interchangeability of 
parts—from rubber to metal, or metal to rub- 
ber. Other exclusive features of design and 
construction, pioneered and developed by 
WILFLEY, give you stepped-up production, 
lower handling costs, and a proven depend- 
ability recognized by engineers all over the 
world. Wear parts are available in rubber, 
electric furnace iron and other materials in- 
dividually engineered for every application. 
An economical size for every purpose. Write 
or wire for complete details. 


WiILFLEY 


cemnltupugal PUMPS 


Rubber and Metal Parts 
Interchangeable 











A Companion 
to the FAMOUS WILFLEY 
Acid Pump 


Buy WILFLEY for 
Cost-Saving Performance 


A. R. WILFLEY & SONS, inc. 
Denver, Colorado, U. S. A. 

New York Office: 1775 Broadway, 
New York City 
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Keeping mines free from water is a tough job calling for 
thoroughly reliable pumps. That’s why you’!l find so 
many Ingersoll-Rand pumps serving in mines through- 
out the world. 


No matter what the type of drainage system—cen- 
tralized, decentralized, or a combination of both— 
there’s a correct size and type of I-R pump. They are 
constructed of the proper materials, corrosion resistant 
where necessary, to give the dependable trouble-free 
service you require. 

Call upon the Ingersoll-Rand pump engineer near 
you to help you with your pump problems. He’ll be 
glad to explain the important features of I-R mine 
pumps for dewatering and for the various other mine, 
mill, and smelter applications. 


Ingersoll -Rand 


11 BROADWAY, NEW YORK 4, N. Y. 





After 10 Years, Still “Low on Main- 


tenance, High on Sizing Efficiency!” 


M THAN 10 YEARS AGO this proc- 
essor installed the 5x10 ft dou- 
ble deck Aero-Vibe screen shown above. 
Today this Allis-Chalmers vibrating 
screen is still going strong... still pro- 
ducing 100 tons per hour of graded 
3x 1% and 2x 14-inch products—and 
working two shifts every day. 

Operators say, “maintenance has been 
very low. ..sizing efficiency very good.” 
And that’s typical of owner reports 
wherever this economical, low-cost vi- 
brating screen has been installed. 

Aero-Vibe screen utilizes the most 
simple of vibrating mechanisms, a two- 
bearing concentric shaft with off-center 
weights. Amplitude of vibration can be 
changed easily by adjusting outer coun- 
terweights on each side. 

CHECK AERO-VIBE SCREEN 
FEATURES 

pDesigned for small tonnages . . . or 


for auxiliary sizing service. 
pHandles up to 3-inch feed size. 
>Makes separations from 20-mesh to 
1% or 1¥2-inches square. 

There is an Allis-Chalmers represent- 
ative near you who will gladly look over 
your operations and tell you just where 
Aero-Vibe screens may help you save 
money and speed production. Call him 
today, or write for Bulletin 07B6099. 

Aero-Vibe is one of a complete line 
of vibrating screens built by Allis-Chal- 
mers. Others include the Low-Head hor- 
izontally operating screen and the Rip/- 
Flo inclined deck sizing screen. Both 
are widely used in rock and ore prepa- 
ration, A-C offices or distributors in 
principal cities inthe U.S.A.andthrough- 


out the world. A-2816 


ALLIS-CHALMERS, 971A SO. 70 ST. 
MILWAUKEE, WIS. 


Aero-Vibe, Ripl-Flo, Low-Head are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 


Gt Ee 


Kilns. Coolers, Dryers Jaw Crushers 


Gyratory Crushers Vibrating Screens 
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Heres the New GARDNER-DENVER 


Hydraulic Drill Jumbo 


for the fastest round you ever drilled! 














FASTER setup 


—No columns to place—no cumbersome block- 
ing to handle. 
FASTER from hole to hole 


—Enables i see to spot each new hole quickly 
the shot will give best breakage. 


FASTER tearing down 
—Release hydraulic pressure and the jumbo and 
drills are “on the way” to another heading. 

These versatile, labor-saving Gardner-Denver 
H ic Drill Jumbo units will increase your 
daily footage—will lower your drilling costs per 
foot—will give you faster, properly drilled 
rounds. 





a jumbo for every job 


Complete truck mounted jumbos are made with 
one, two or three drill booms and a roof jack 
unit, as shown. For special job requirements 
and large tunnel headings, equip your own jum- 
bo carriage with Gardner-Denver hydraulic 
boom and roof jack units. They’re available 


separately, in various lengths. 
handle up to 10-foot steel changes 


Versatile Gardner-Denver Jumbos may be fur- 
nished with chain feeds for 6-, 8- or 10-foot steel 
changes—enable you to take full advantage of 
modern tungsten carbide bits. Automatic screw 
feed guide shells accommodate steel changes up 
to five feet. 


Other advantages of Gardner-Denver 
ADVANCED DESIGN 
“ng free’’ Booms — right angle application of 


hydraulic piston pressure holds booms steady and 
true. 


Offset Seems — room lifters easily — without swing- 
ing the drill under 


Positive Hydraulic Roof Jack — holds truck station- Write today for further information on the new 
ary while drilling the round. Gardner-Denver Hydraulic Drill Jumbo Units. 


—low 
Pm eb ee hey poo in * sae a 











Choice Hand or Automatic Hydraulic Pump 
Se Fares te cece te 
own hydraulic hand pump — or all units on @ jumbo 
may be operated by a central, automatic, air motor 
driven hydraulic pump. 


GARDNER-DENVER 


Since 1859 


Gardner-Denver Company, Quincy, Illinois 
Ja Canada: Gardner-Denver Company (Canada), Led., Toronto, Ontario — 
TOrRC 
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Atro's Aerial Mapping Services Offer 
The Solution to Your Long Range Plans 


Slow moving ground surveys—often taking months and years to 
complete—are a thing of the past. For Aero Service Corporation 
can map even the most rugged and inaccessible terrain from the 
air. Then this aerial data is combined with a network of engi- 
neering data obtained by AERO’s field parties, to produce topogra- 
phic maps to meet your most exacting specifications. Engineering 
maps made by AERO are completed in a fraction of the time and 
cost of conventional surveys, thus saving you considerable in 
money and manpower, as well as greatly advancing your schedule, 
AERO’s airborne magnetometer surveys are an important guide- 
post to the mining geologist. Since 1943, AzRo has mapped 
hundreds of thousands of linear miles in mining explorations 
in Canada, the United States, and the Union of South Africa, 
These surveys and all AERO mapping operations are backed by 
close liaison with AERO’s highly trained research staff, engineers, 
and mapping experts. 


Our men and equipment are at home anywhere in the world, 
How AERO can best serve your domestic or foreign interests can 
be decided by consultation with our engineers. Write us today, 


Chl he inst o AERO 


**You Can See More From The Air’’ SERVICE CORPORATION 
It tells how AERO mapping can speed 236 E COURTLAND ST, PHILA. 20, PA. 
your exploration and development plans. Oldest Flying Corporation in the Werld 


TOPOGRAPHIC MAPS « PLANIMETRIC MAPS « PRECISE AERIAL MOSAICS « AIRBORNE MAGNETOMETER SURVEYS « REEF MODELS « COLOR PHOTOGRAPHY 
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*MAN MADE MOUNTAINS 


Exas Gui 
75 East 45th St. 
Mines: Newgulf and Moss Bluff, Texas 
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Sulphur from the field collecting stations is delivered to 
the vats through insulated pipe lines which discharge 
directly on the vats. The sulphur is pumped at such o 
rate that the height of the vat is increased only a few 
inches per day, the slight vertical rise being the result 
of a large horizontal area which provides maximum 
cooling surface and ample tonnage capacity. As the 
sulphur solidifies it gradually builds up into a great 
block or vat of solid sulphur; which may be as large os 
1200 feet long, 50 feet high, and 200 feet wide, and 
containing as much as half a million tons of sulphwyr. 
The discharge fines are placed so that the liquid sulphur 
is spread in an even layer over the entire surface of the 
vat and is permitted to solidify uniformly. If the liquid 
sulphur is introduced too rapidly or is not properly dis- 
tributed, pockets of liquid sulphur will be covered by o 
crust and remain in the solid sulphur. The low heat- 
conductivity of sulphur might keep such pocke?s liquid 
for a year or more. 


ULPHOUR j0. 


New York 17, N. Y. @ixe 














Bear Brand 
Xanthates 





Z-3 POTASSIUM ETHYL 
Z-4 SODIUM ETHYL 
‘ Z-5 POTASSIUM AMYL 
Z-6 POTASSIUM PENTASOL AMYL 
Z-8 POTASSIUM SEC. BUTYL 
Z-9 POTASSIUM ISOPROPYL 
This series of fine collectors is continually being developed and 
expanded to meet the problems of ore concentration throughout the 
world. We invite your inquiries concerning flotation concentration. 
GREAT WESTERN DIVISION 
THE DOW CHEMICAL COMPANY 
| SAN FRANCISCO 4, CALIFORNIA, U.S.A. 
PIONEER PRODUCERS OF XANTHATES FOR METALLURGICAL USE 
| - Pa 
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Made by the world’s largest 
manufacturer of 
Underground Mining Equipment, 


and the pioneer in 








mechanized mining, 
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JOY Equipment can give you 
the great advantage of 


MORE PRODUCTION 
AT LESS COST 
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f0CK DRILLS 


Spaders 

Busters 

Jack Hammers 
Stopers 

Drifters 

Drill Jibs 

Drill Jumbo (Track) 
Drill Jumbo (Trackless) 


DRILL BITS 


Carbide Bits 
Detachable Bits 
Thro- Woy Bits 


HOISTS 


Single Drum Utility 
Single and Two Drum Shaft 
Two Drum to 15 HP 

Two Drum to 125 HP 

Three Drum to 15 HP 
Three Drum to 125 HP 
Sheaves 
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Blast Hole 
Exploratory 
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Portable 

Vertical—Air Cooled 
Vertical— Water Cooled 
lerge Heavy Duty 


dade 
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Scraper Slides 

Mine Car Type 

Trackless Loaders (Medium) 
Trackless Loaders (Heavy) 
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Shuttle Cars 
Chain Conveyors 
Shoker Conveyors 
Belt Conveyors 
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Portable Blowers, Electric 
Portable Blowers, Air 
large Mine Fans 
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OY MANUFACTURING COMPANY 
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ENERAL OFFICES: HENRY W. OLIVER BUILDING PITTSBURGH 27 


Your request for additional 


Pe ee ee eee eee eee 


information will be given prompt 


attention by Denver Flotation Engineers. 


} IN SCAVENGING AND ROUGHING WITH 


Yew ® DENVER OPEN TYPE FLOTATION MACHINE 


Among the Advantages: 

@ Lower tailings .. . higher 
recovery. 

@ Increased capacity for 
rougher and scavenger 
circuits. 


@ Lower Power require- 
ments. 

@ Standard Denver” wear- 
ing parts used through- 
out. 


@ Open type machine easily 
converted to cell-to-cell 


Among the reasons for high tailing 
losses on certain ores is the fact that 
weakly attached mineral particles never 
reach the froth overflow level but in- 
stead, due partiy to interruption in 
horizontal pulp travel, drop out and 
are lost in the tailings. Recovery is 
improved in the New Denver Open 
Type Flotation Machine due to two dis- 
tinctive developments. 


Unobstructed Horizontal Pulp Flow 
Gives Maximum Recovery 


Elimination of cell partitions and other 
below-froth-level obstructions in the 
New Denver Machine permits more 
mineral particles to more quickly rise 
to the froth level. Dropping out of 


weakly attached middling particles is 
reduced to a2 minimum, resulting in 
maximum recovery and lower tailing. 


Froth Travel Reduced to One Third 


Patented Transverse Launders run- 
ning from front to back of the New 
Denver Open Type “Sub-A” Flotation 
Machine reduces froth travel to one 
third and increases the length of over- 
flow lip to four times that of a single 
overflow machine. 


This more efficient froth removal 
means fewer mineral particles drop 
out to become tailing losses. Overall 
capacity and efficiency of the machine 
are improved, particularly in treating 
middlings and in coarse flotation. 


Vw Bulletin on 


ROUGHER and SCAVENGER FLOTATION 
will be sent to you on request 
(May we have your Name, Title, and Address?) 


a 4 * «. 2 em ANC OUVE 


DENVER EQUIPMENT COMPANY 


* The firm that makes tts friends happier, healthier and wealthier 
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te ©A30 MINUTE JOBIN 2 MINUTES! to protect motor from severe vibration. 4. Hydraulic arrangement for bearing 
nee Yes, a hopper car which required or complete information on how removal, 
me up to 30 minutes to unload manually _—this new Car Shaker can help you save 5. Car Shaker heavily designed — Stress 
r- can now be unloaded in as little as two time and money, contact your nearby _— relieved after welding and before ma- 
le minutes with the new Allis-Chalmers § A-C Sales Office. Or send in the handy chining. 

Car Shaker! ‘ coupon below. 6. Shaker is well balanced for ease in 
- And you save on safety! Accidents handling by crane or hoist. 
np 2 <liminated as workmen do not have = CHECK THESE SEVEN MONEY AND = 7. Designed for use with noise damp 
op to mount the car during the automatic LABOR SAVING FEATURES! ening pads where required, or with 1¢- 
all unloading operation. Vibratory motion Motor is 1 nie ike snoveble ‘weasina cham. 
ne of the Shaker is transmitted to the car 1+ Motor is located inside body; drive wee A-2057 
ag and loosens bridged granular material  ©Mpletely covered by guard. 3 -snee 

so it flows freely through the hopper 2. Size of body and shoes designed to ALLIS-CHALMERS, 971A 30. 70 ST. 


mY lint A, 


openings. 

The Shaker is driven fia hp, 
high torque, integrally enc Allis- 
nz bos peor — mounted on rubber 


fit all ho cars operating on the 
Meith Actatinn erate. . 

3. Simplified mechanism reduces num- 
ber of working parts. 


ALLIS-CHALMERS 
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MILWAUKEE, WIS. 
Please send Cor Shoker Bulletin 0787221. 
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Ge AT LOW COST 


XPRESSLY DESIGNED to serve small 
E populations, the Dorr Clarigester 
is the ideal answer to dependable, low 
cost sewage treatment for the plant 
community. A <“two-in-one” unit, it 
combines a Dorr Clarifier mechanism 
in the top compartment with a Dorr 
Digester mechanism in the lower ... 
both built into an attractive, compact 
structure. It retains all the advantages 
of the Imhoff tank, but eliminates un- 
sightly floating scum, lack of control 


and costly construction. 


Completely mechanical operation is 


the key to Clarigester efficiency. Clari- 
fication and scum removal take place 
in the upper compartment . . . homoge- 
neous digestion, and sludge collection 
in the flat-bottomed lower compart- 
ment. A special one-way trap or seal 
prevents the passage of gas or sludge 
liquor upward from the lower to the 
upper compartment. Heating coils may 
be installed to promote optimum diges- 
tion temperatures with hot water usu- 
ally supplied by a small coal, gas or oil 
fired boiler. 


Available in sizes from 10 to 40 feet 


dia., the Dorr Clarigester is ideally 
adapted to the requirements of mining 
town populations. No other unit brings 
to such small communities the uniform 
and controllable results that come from 
mechanical sedimentation and diges- 


tion. 


Write for Bulletin $6691-C for further 
information . . . or better still, let a Dorr 
engineer explain the Clarigester to you in 
terms of your own problem. 


THE DORR COMPANY, ENGINEERS 
570 LEXINGTON AVE, NEW YORK 22, WN. Y. 
ATLANTA * TORONTO + CHICAGO 
DENVER + LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 


SUGAR PROCESSING 
PETREE & DORR DIVISION, NEW YORK 22, N. Y. 
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New Versatility...the only completely mobile face loader on rubber fires. 


1 
" I - A 1. Front and rear conveyors flex hori 
ee ; ; - a 2S ; + . , —: i Hi Px - ) beelaliolity erate Ttalteclit with Tale tadl >, 
. Te 2 } > é lead : . \ Ce : ; 
Bin, gm g ? 4 - } ; ‘e i . push-button controls. Front head and 
oe tee - i Ye he . . 
_— TTS ee <j ox rm mw = chassis both ens permitting closer 
BOSSE i is 
age ete , ae 3 cela @eleel isle Miele Mille! ta) 
2. Only one 50 H.-P. motor no aif 
iT vactalitel| 
’ 3 Front head raises and lowers 26” 
a + Bone as ag 3 : above floor line and 18” below floor 


4 Pret ‘ y - a 
; } { ’ ine 
— om : \ “ ™s , 
JO: > 
3 4 or ' 4 Extreme high aelele Mal -Jeleelsla = 
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MANUFACTURING CO. 
Nashville 


TAOS 














USED THROUGHOUT THE WORLD 
WHEREVER LARGE TONNAGES 
OF ROCK OR ORE ARE SCREENED! 


Manufacturers of Woven Wire Screens and Screening Machinery 


THE W. S. TYLER COMPANY 


U.S.A 


CLEVELAND 14 


OHIO 











Ore Dressing Problems 
Test Work — Chemical Analyses 
Research Studies — Pilot Plant Trials 
H. A. BRASSERT & CO. 
Laboratory Division 
60 E. 42nd Street, New York 17, N. Y. 
Raw Materials Laboratory —- Washington, Conn. 


MORSE sarc assoc RAKE CLASSIFIERS q | / 





COMPACT DRIVE—SMOOTH 
OPERATION—METALLURGICALLY RIGHT 






Denver, Colo. U.S.A. 














January 1950 


Annual Review Issue 





27 Authoritative Engineers 
Will Write Special Articles 
Reviewing The Mineral Industry 


Reserve Space by—Dec. 8th 
Plates by—Dec. [5th 
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FLEXCO 


BELT 
FASTENERS 


AWT 


RIP PLATES 








FOR HEAVY 
CONVEYOR 
AND ELEVATOR 
BELTS OF 

ANY WIDTH 


FLEXCO Fasteners make a tight, butt joint of great 
strength and durability . . . distribute the strain uni- 
formly. Operate smoothly over flat, crowned or take-up 
pulleys. Made of steel, Monel, Everdur and Promal. 
FLEXCO Rip Plates are for repairing and patching 


damaged belts. 
Ask for Bulletin F-100 


FLEXISGLE STEEL LACING COMPANY 
4629 Lexington St., = 44, Winois 
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% Bolt and Nut Products 





SHEFFIELD 


M@LY- COP 


COPPER.- MOLYBDENUM. ALLOY 


2st Shows 





Changing over to Sheffield Moly-Cop Grind- 
ing Balls in their six 8x6" Hardinge Ball mills 
saved one mining company $32,196.51 on the 
cost of grinding copper tailings on a 9-months 
comparison with the cheaper forged balls pre- 
viously used. The harder, tougher Sheffield 
Moly-Cop Balls lasted so much longer that less 
than one-third the pounds of Moly-Cop balls 
were required. 

The economy of Moly-Cop balls in ore re- 
duction has been borne out in reports from 
all over the world, wherever Moly-Cop balls 
are used. The harder, finer martensitic struc- 
ture of Moly-Cop balls, due to the chemical 
composition of the special alloy and their heat 
treatment, assure continued spherical shape 
and longer grinding life. A comparative test 
of Moly-Cop balls in your own mills will con- 
vince you. 

The name and address of the Mining 
Company making the test will be furnished 
on request. 


SHEFFIELD STEEL 
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TON KAN 





Export Representative: 


ARMCO INTERNATIONAL CORPORATION 


Middletown, Ohio 
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VIRTUALLY 
UNBREAKABLE! COVER EXTREME 

Se strong that the pH-sensitive TEMPE, , 
bulb can withstand as much pressure 30° to BERATYRES/ 
@s the thick stem itself! with the new high temperature—high 

Abrasion resistant — unusvolly pH glass. 
rugged for long life and reliable —20° to 100° C—with 
measurement even in highly abrasive 
slurries! 

Chemical durability—excellent 
in the strongest acids and alkalis . . . 
even at elevated temperatures! 


UNPRECEDENTED 
pH RANGE! 

0 to 14 pH — with the high-tem- 
perature ho ga gloss... po 8 sean ; IMPROVED 
reproducible deviation near extreme CONSTRUCTION! 
limits, even at high temperatures. Simplified, heat-resistant 

© te 11 pH—at room tempero- <~ construction eliminates wax filling 
perature and 0 to 10 pH at boiling 4 ...Fetains patented Beckman internal 


for the general-purpose glass... ¢ — shielding . . . increases measurement 
without correction for sodium ions! ; ; precision. 


> | 


Only Beckman Glass Plectrodes offer all of these features: 





PD RAPID RESPONSE... accuracy with freezing to boiling and above! 5 « 

speed and convenience. ‘ ; > ENTIRE pH SCALE... Very small sodium Constant Research over the years hos 

> STABILITY ese match the high preci- ion errors .. .e.g., with high-temperature mointained Beckman Leadership in the 

sion of BECKMAN pH METERS. high-pH glass, only 0.2 pH deviation at 

PD INTERNAL SHIELDING... gives com- 13.7 pH in 1 N sodium hydroxide. 

plete freedom from outside electrostatic ee 

interference. DP FACTORY SEALED ... rigidly tested... 

PD INTEGRAL LEADS ... Continuous insu- ee 

lation into the electrode . . . connections > UNIQUE CHEMICAL DURABILITY ... in 

located on protected panel board. alkali... in acid ... in dilute solutions. 

PD EXTREME TEMPERATURE RANGE... And... REALLY TOUGH .. .can even 

Several types permit use from below be used as a stirring rod! BECKMAN INSTRUMENTS 
These new electrode glasses are now being used in several Beckman electrode styles. As control modern industries 


rapidly as possible, they will be available in the full line of Beckman Glass Electrodes. 





BECKMAN INSTRUMENTS ¢ National Technical Laboratories, South Pasadena 40, California 
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TOTALLY destroyed during World War Il, the Sydvaranger iron ore crushing and 
concentrating plant at Kirkenes, Norway, far above the Arctic Circle, one of thed 
world’s outstanding pioneer taconite operations, is now being reconstructed. 
hie ag | Equipment bas been selected for all stages of Crushing, Screening and 
Grinding. The ore is an extremel mi hard, laminated magnetite, quite similar to the 
American magnetic taconites of the Lake Superior district. 
Nordberg is supplying the Sydvaranger Company with an extra heavy duty 54” 7 
gyratory for primary breaking . . . the strongest gyratory of this size ever built. 
The world renowned Nordberg SYMONS CONE CRUSHERS, which had been { 
used by tint in their former operations, have again been chosen for secondary 
Twe 10°86" x and tertiary crushing. These are all of Superheavy 7-ft. size in Standard and Short 
Head types. Symons Rod Deck Screens are being installed for scalping service. 
To obtain a high grade of concentrate, very fine grinding is necessary, and in addi- 
tion to the Primary, Secondary and Third Stage Crushing Units, Nordberg Hea 
Duty Primary and Secondary all Mills, 10’8” dia. x 17’0” long, are being ecatied | 
Wherever mining is done, you'll always find Nordberg equipment the first choice 
of experienced agereenes. Nordberg Mining and Milling machinery to meet io : 
requirements includes Mine Hoists, Gyrato pid pa Crushers for 
ing; Symons Cone Crushers for second an sta crushing; 
Grizzlies; Symons Rod Deck Screens and Horizontal Vibratin abe. for =i 
a complete line of Ball, Tube and Rod Grinding Mills; a er 
Nordberg Diesels for dependable, low cost power production 
Write for literature on the equipment you need. 


MILWAUKEE 7, WISCONSIN 


NEW YORK + SAN FRANCISCO + WASHINGTON + SPOKANE 
MEXICO, D.F. + LONDON + TORONTO + JOHANNESBURG 


DBERG |.” 


Four 7-foot 
Symons Short Head 
Cone Crushers. 
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Member: 8.A.M., N.A.C.A. 
Bidg. 





El Paso, Texas 








oot GArfeld |- 
CALIFORNIA ad 


: 


























members companies ot least 
“a Ihe dae halt inch, TLD chle te dean: 
Dol0s PITKIN, INC. | 
mags 25 DIAMOND DRILLING 
Experienced Drillers 





MILNOR ROBERTS M Bngineer 
The Pacifie Northwest, British Columbia 
and Alaska 


4501 15th Ave., N.E. Seattle, Wash. 


218 A yng ye gy 3 Mex. 
201 North oot St., Tucson, Arizona 














PAUL F. SCHOLLA ASSOCIATES 
Metal & Non-Metallic Mineral Mining Ex- 
face Plant Design. Financing. 

1025 Connecticut Ave., N.W. Washington, D. C. 








Mining 
CLOYD M. SMITH Bngineer 


Ventilation Surveys 
Operational Reports Appraisals 
Build Washi D.C 


M. G. DRIESSEN 
Consulting Engineer 
Coal Preparation, Heavy Medium 
Cyclone Thickeners, 
Washers and Concentrators 
260 Jefferson Drive, Pittsbergh 14, Pe. 














Consulting M: pore Srpencey 
Plant Layout, Design, ‘ing, 
Mechanization, Mining Methods 

380 Glipin Si., Denver 8, Cole. 








- rete ee eens 
Beaminations, Sues an aioe Appraisals 
631 Tewer Building Washington, D. ©. 


EAVENSON & AUCHMUTY 
MINING ENGINEERS 
Mine Operation Consultants 
Coal Property Valuations 
2720 Koppers Bldg. Pittsburgh 19, Pa. 

















LELAND A. WALKER 
Mining Bngineer 
Menagement, Mining Methods, Beeminations 
146 Se. West Temple St., Salt Lake City |, Utah 








0. W. WALVOORD Co. 
Mill-Design ond Construction 
401 High St. Denver 8, Cole. 


MILTON H. FIES 
Consulting Engineer 
Rooms 1201-2 
Alabama Power Co. Bidg. 
Birmingham, Alabama 





























CHESTER A. FULTON 
Consulting Mining Engineer 


10 East 40th St. New York City 16 
Murray Hill 9-1530 
302 Somerset Rd. Baltimore 10, Md. 
Belmont 1353 

















ep tny 7, 
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Cables MINE WOLF Tel.: Plans $1700 








ALLEN & GARCIA COMPANY 


38 Years’ Service to the 
Coal and Salt Industries as Consultants, 
Constructing Engineers and Managers. 
Authoritative Reports and Appraisals 
332 S$. Michigan Ave., Chicago 
120 Wall St., New York City 


T. W. GUY 


Consulting Engineer 
Ceal Preparation 
TO YIELD MAXIMUM NET RETURN 
FACE AND PRODUCT STUDIES 
PLANT DESIGN AND OPERATION 
Keanewha V. Bidg. Charleston, W. Va. 

















B. B. R. DRILLING CO. 


ABBOT A. HANKS, Ine. 
ASSAYERS-CHEMISTS 
Shippers Representatives 


624 Sacremento Street 
SAN FRANCISCO 











INTERNATIONAL SERVICE 
BUREAU INC. 
w for the Mining 
indungyBroker of Mi Mining)” Machiaery 
1025 Wosaieetes ry ow “agian ° 























JOSEPH R. LINNEY 


Consultant 
MINES * MILLS * METALLURGY 
30 Years’ Adirondack 
38 Clinton St. Plattsburg, N. Y. 
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Drilling 
{geet 
Management 
[mr 
Valuations 
E. J. LONGYEAR COMPANY 
Foshay Tower Minneapolis, Minn. 
Consulting Mining Engineers 
pos 
Mineral Mine 
Valuation 
———— 
DIAMOND CORE DRILLING 
CONTRACTORS 


Testing Mineral Deposits 
Foundation Borings 
Mott Core Co. 





Huntington, W. Va. 








PENNSYLVANIA DRILLING 
COMPANY 








PIERCE MANAGEMENT, INC. 
MINING ENGINEERS 

A Background of 22 Years of Design, Consulting, 

and Management Service to Coal and Mineral In- 

dustriss in 28 States and 18 Foreign Countries. 


Scranton Electric Bidg. 1025 Connecticut Ave., N.W. 
Scranton 8, Pa. Washington 6, D. C. 








SPRAGUE & HENWOOD, Inc. 
Seranten 2, Pa. 


Diamond Drill Contractors and 
Manufacturers 
Core borings for testing mineral de- 
posits in any part of the world. 





UNDERPINNING & FOUNDATION 
COMPANY, INC. 
155 East 44th Street 
New York 17, N. Y. 
Specialists in Design and Construction 
of Shatts and Tunnels 








S. POWER (Pi) WARREN, EM.MSc. 
MINERAL AND MBTAL 
BENEFICIATION PRosLEMS 
Only those commitments desired which 
include personal, on the job attention 
1910 Kalorama Rd., N.W. North 5442 
Washington 9, D.C. 








JOEL H. WATKINS 
Mining Geologist 
INDUSTRIAL MINERALS 
Charlotte ©. H. Virginia 














J. W. WOOMER & ASSOCIATES 


Consulting Mining Engineers 


Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


National Bank Building, Wheeling, W. Va. 











W: M. Myers, chief of the division of 
mineral economics at the School of 
Mineral Industries, State College, Pa., 
is the author of “Economics of Min- 
eral Pigments” (p 458). Mr. Myers 
has presented three other papers be- 
fore the AIME since 1940, and has 
been a Member for eleven years. Born 
in Clinton, N. Y., he attended Syra- 
cuse Central High School,- and then 
went on to Syracuse University and 
the University of Michigan. He holds 
the B.S., M.S., and Ph.D. degrees. 
Formerly with the nonmetallic divi- 
sion of the Bureau of Mines. . . . K. R. 
Crocker tells the story of an incentive 
system and how it cut truck mainte- 
nance costs at Cananea Consolidated 
Copper Co. in this month’s Open-Pit 
Forum on p. 39. Mr. Crocker is open- 
pit superintendent for the Company, 
was formerly mine superintendent for 
Basic Magnesium, Inc., and a mainte- 
nance foreman with the Chile Explo- 
ration Co. Born in Grand Rapids, 
Mich., he attended Central High 
School there, and then the University 
of Michigan and the Michigan College 
of Min. & Tech., graduating with En- 
gineer of Mines degree. He’s an 
AIME Member, enjoys golfing in his 
spare time.... D. B. Gillies con- 
tributes this month an appraisal of 
our iron ore reserves on p 34. An 
AIME Member since 1922, and Presi- 
dent of the Institute in 1939, Mr. Gil- 
lies is now a mining consultant with 
the Republic Steel Corp. He was 
formerly president of the Corrigan, 
McKinney Steel Co. in Cleveland. Born 
at Bruce Mines, Ontario, he took his 
E. M. degree from the Michigan Col- 
lege of Min. & Tech. Lives now at 
2460 Edgehill Rd. in Cleveland, Ohio. 
David R. Mitchell, who reports on the 
AIME-ASME Fuels Conference on 
p. 44, heads the department of min- 
eral engineering at Penn State Col- 
lege, and has been an AIME Member 














L. E. YOUNG 


Consulting Engineer 
Mine Mechanization—Mine 
Management 


Oliver Bullding—Pittsbergh, Pa. 


Authors in This Issue 
























vancing from junior chemist to senior 
metallurgist in charge of mineral 
dressing. Born in St. Louis, he at- 
tended Soldan High School and Wash- 
ington Univ. there, graduating with 
a B.S. in chemical engineering. He’s 
an AIME Member, lives in_ Rolla, 
Mo., enjoys photography in his spare 
time. .. . R. B. Fisher (p. 447) is 
also with the Bureau of Mines at 
Rolla, and is engineer in charge of 
the chemical and physical section. 
He joined the Bureau in 1940, after 
working in the Philippines, in Cali- 
fornia, with the Dorr Co. in N 
York, and for Phelps-Dodge at Mo- 
renci, Ariz. An AIME Member, he 
was educated at Oakland, Calif., High 
School, and took his B.S. in mining 
engineering from the Univ of Cali- 


2 


USGS, and teaching geology at the 
California Institute of Technology. He 
has presented several papers on mus- 
covite and the geology of pegmatite 
deposits before the AIME, of which 
he is a Member. Born in Los Angeles 
and attended high school in Seattle. 
Holds B.S. and Ph.D. degrees from 
Carnegie Institute of Technology, and 
M.S. from Northwestern Tiriv. ... 
C. A. R. Lambly (p. 429), of Metaline 
Falls, Wash., is general superinten- 
dent for Pend Oreille Mines and 
Metals Co., having begun work there 
as an engineer’s helper 22 years ago. 
Born in Fairview, B. C., Canada, at- 
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Personnel 


Men Available 


Geological Engineer, 38, married, B.S. and M.S., Regis- 
tered Professional Engineer. Fifteen years’ experience 
metal mine production and development, Project En- 
gineer U. S. Bureau of Mines strategic minerals; six 
years’ tin and copper in South America. Fluent Span- 
ish; energetic, reliable. Now employed mine plant. 
layout for large zinc producer. M-489-424-E-3-San 
Francisco. 


Mining Geologist, 33, married, one child. Ten years’ 
experience exploration, development, production and 
mine management. Exceptional record in non-metallic 
development and production. Capable manager and 
can write interesting and reliable reports. Desire posi- 
tion charge of exploration program or mine manage- 
ment with active company. Reference and records fur- 
nished. Available month’s notice. Location immaterial. 
M-487-4910-E-1-San Francisco. 


Positions Open 


Stratigrapher. Must have a Ph.D. and be chiefly inter- 
ested in Paleozoic stratigraphy and paleontology and 
capable of teaching sedimentation. Salary up to $4500 
for nine months depending on experience. Location, 
Missouri. Y-2524. 


Mill Superintendent, 30-35, with at least five years’ 
milling supervisory experience, to take charge of flota- 


New York—8 West 40th St. 
“Sen Francisco—57 Post St. 


tion plant handling copper concentrates. Salary, $4800- 
$5400 a year, plus living quarters. Three-year con- 
tract. Location, Peru, 11,000 ft. elevation. Y-2707. 


Instructor or Assistant Professor to teach mineral 
dressing, coal preparation, mining economics and a 
general service course in mining. Master’s degree or 
considerable experience required for consideration as 
an assistant professor. Salary dependent upon qualifi- 
cations. Position starts January 1, 1950. Location, 
Southeastern university. Y-2982. 








WANTED IMMEDIATELY 
GENERAL MANAGER for large property, South 
America. Altitude and unusual operating conditions. 
Young aggressive engineer preferred with background 
Latin-American operating experience essential. Salary 
$15,000.00 annually. Replies strictly confidential. 

Box K-26—MINING ENGINEERING 








Open-Pit Mining 
Contractor with excellent equipment and 
experienced personnel interested in excavat- 
ing or open-pit mining work. 
Box G-2| — MINING ENGINEERING 














“Grates 
in 
Conical 


Mills? 





“O’ course, without a te in a 
Conical Mill ye gits ez if aot 





Dewatering and Dryer Scree 


HENDRICK 
Wedge-Slot 


Because of the uniquely designed profile bars, 


faster, migration thru yer mill than 
ye gits in reg’lar cylindrical mills 
with grates. 

“However, thim Hardinge ingineers 
do specify grates fer Conical Mills 
in some cases. Fer instance, sup- 
posin’ yer balls gits forced out 
durin’ surges, 'r if ye want mini- 
mum retention time—thin ye need 
grates. 


“With grates, ye gits ‘super-con- 
trolled’ product. Fer the latest dope, 
jist write Hardinge. Ask fer Bulle- 
tin AH-389-2 on wet grindin’, 'r 
17-B-2 on dry grindin’.” 





NEW YORK 17122 E. 42nd St. - 205 W. Wecker Drive—CHICAGO 6 
SAN FRANCISCO 1124 Colifernie St. + 200 Bry $t—TORONTO } 
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Mitco Open Steel Ficoring, 





with openings enlarging downward, moisture 
and under-size particles clear rapidly through 
Hendrick Wedge-Slot Screens. To adapt them 
most effectively to the material to be 

they are constructed with various of pro- 
file bars, and the accurately spaced slots extend 
uninterruptedly the entire length of the screen. 


They are fabricated to specifications, in any 
ed length or width, in standard slot open- 
ings, and in any commercially rolled metal. 
Write for folder showing the different types of 


profile bars. 
HENDRICK 


44 DUNDAFF STREET, CARBONDALE, PA. 
Sales Offices in Principal Cities 


Perforated Metals 
Perforated Metal Screens 
Architectural Grilles 


“*Shur-Site’’ Treads and 
Armorgrids 
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A new, portable crushing unit has been announced 
by the Denver Equipment Co., Denver. The unit con- 
sists of a jaw crusher mounted on a four-wheeled truck 
equipped with hydraulic or mechanical brakes. The 
truck may be equipped with either all steel wheels or 
pneumatic tires. A gasoline Diesel engine supplies 
the power. The unit can be towed by truck or tractor 
and has been for mine and quarry explora- 
tions, road building, small-scale development work and 
other temporary crushing requirements. 

A year of development and testing has produced a new 
crown for E. D. Bullard Co.’s famous HARD BOILED 
HAT. The material is resin impregnated Fiberglas 
which, the manufacturer claims, is the strongest, most 
resilient crown ever built for a safety hat. This crown 
is nonshattering, nondeteriorating with age, is imper- 
vious to moisture and acids, and passes all dielectric 
tests. These glass hats can be produced in practically 
any color, which is of special interest to safety men 
in plants where working conditions require color for 
visibility. Superior resistance to radiant heat is ex- 
pected to lower incidence of sun and heat stroke among 
workers. 

The Liddicoat bit is being introduced by the Calumet 
& Hecla Consolidated Copper Co. It is a one-use throw- 
away rock bit, made from specially selected forged 
and heat-treated steel. The outstanding feature of 
this bit is the pilot construction which chips the rock 
ahead of the cross-wings and eliminates the pulveriz- 
ing action common with the conventional bit. For ad- 
ditional information write to the manufacturer in 
Calumet, Mich. 


, Speed Regulator. The new 
’ UL-83 “Floating-Speed” reg- 
_ ulator for drill-more capacity 
_ control is indicative of Inger- 
' soll-Rand’s policy of research 
_ and development, and con- 
tinuous improvement in its 
products. According to I-R, 
this new regulator, pictured 
here, is simpler in operation 
and easier to adjust than the 
first automatic speed regula- 
_ tor which they pioneered in 
_. 1939. Elimination of speed 
_ steps and cycling, savings 
- in fuel are up to 40%; to 
_. 30% more productive power 
| ~-these and many other new 
WS a features are described in 
sar Folder 2033. 

An unusual manufacturing plant is nearing comple- 
tion at the Chicago Pneumatic Tool Company’s new 
$5,000,000 plant in Utica, N. Y. Faced with the problem 
of designing production lines for two basically differ- 
ent types of tools, CP engineers laid out two 6-acre 
sections; the west section to manufacture tools having 
a rotary action; the east section, tools with a recip- 
rocal action. A horseshoe production line was then 
laid out for each operation, and the plant was built 
around the whole. The forge shop, plating shop, power 
plant, and foundry are separate from the main struc- 
ture. The founéry is said to be one of the most com- 
plete nonferrous foundries in any industrial plant. 
Each division has its own air-conditioned, soundproof 
physical, chemical, and metallurgical laboratories and 
experimental shops, with electronic controls and test- 
ing devices. 
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Manufacturers News 





The Hardinge Co., York, Pa., is exhibiting a “pack- 
aged” dry grinding system at the Chemical Show, 





Harnischfeger truck at 


Battery Selector. A new battery selector bulletin— 
GB-1056—to guide purchasing agents, superintendents, 
engineers, and section foremen in selecting correct 
batteries for mine service is now available. Write to 
The Gould Storage Battery Corp., Trenton, N. J., for a 
copy of this new catalog. 


Air-conditioning. Air-conditioning systems for crane 
cabs operating in hot or contaminated atmospheres are 
described in a new bulletin No. 1300, published by 
Dravo Corporation, Pittsburgh, Pa. The bulletin gives 
in detail the various requirements for air conditioning 
crane cabs and explains the mechanical and functional 
features of Dravo’s crane cab cooling equipment. 

Pumps. “Handbook for Care of Centrifugal Pumps” 
is the title of Allis-Chalmers revised handbook on this 
subject. The 16-page bulletin, 08X6256A, gives the how 
and why of pump construction and their effect on pump 
maintenance. 


Automatic lubrication for pressurized plug valves by 
means of a new energizable lubricant is claimed by the 
Rockwell 


periods to give automaticity to its feeding 
action. Applicable to lubricated plug valves of the 
Nordstrom type, the automatic force-feed action of 
HYPERMATIC instantly seals voids created by leak- 
age. If the valve has been neglected, it keeps itself 
lubricated and will remain energized for months. This 
lubricant may be introduced in stick form or by pres- 
sure gun. 

(Continued on next page) 
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The Diagonal Deck SuperDuty. 
Streamlines Coal Washing 


High quality washed coal production in the lower size 
bracket is both fast and economical with the Diagonal 
Deck SuperDuty Table. 

In this size range no other process has yet approached 
the Diagonal Deck in efficiency. By placing 75% more 
working riffles in the direct path of material flow, the 
Diagonal Deck so fans out the bed that extremely accu- 
rate separations of coal from impurities are possible, 
even in the finest sizes. 

The washing action occurs in full sight, so that with 
easy adjustments hi efficient separations are pro- 
duced at an un 'y low cost 

















New 10-Ton Rear-Dump Euclid. Lat- 
est addition tc the Euclid Road Ma- 
chinery Company’s line of earth-mov- 
ing equipment is the Model UD Rear- 
Dump Euclid, pictured at left. It has 
&@ payload capacity of 10 tons—struck 
measure is 6.6 cu. yds. Other Buclid 
equipment range in capacity from 15 
to 40 tons. Powered by a 125 h.p. 
Diesel e i, Model UD is designed 
for heavy off-the-highway hauling in 
construction, mine, quarry and indus- 
trial work. It incorporates such fea- 
tures as the Euclid planetary drive 
axle, 10-speed heavy duty transmis- 
sion, three stage double acting hy- 
draulic hoist, and free floating spring 
mounting for front and drive axles. 
Top speed with capacity payload is 
35.7 MPH. It is now in production 
and available for quick delivery. Lit- 
erature and information is available 
from Euclid distributors or by writing 
the company at Cleveland 17, Ohio. 


Milli-second Blasting. ‘‘Rockmaster 16 
Blasting Systems,” a new 20-page 
booklet, published by Atlas Powder 
Co., Wilmington, Del., includes twenty 
sketches of typical drill-hole and deto- 
nator lay-outs, not only for quarrying, 
stripping, and construction but also 
in underground work, including coal 
mining approved by state and Federal 
mine inspectors. “Rockmaster” is the 
Atlas trademark for milli-second de- 
lay blasting. It was first introduced 
by Atlas following the war, and it has 
been widely adapted because of the 
greater control it gives over fragmen- 
tation, noise, vibration, throw and 
drilling costs. 


Skullguard Eyeshield. Mine Safety 
Appliances Co., Pittsburgh, Pa., has 
announced a new Skullguard Eye- 
shield for use with Skullguard pro- 
tective caps or hats. Designed of 
sturdy, transparent plastic, this eye- 
shield offers protection against haz- 
ardous flying particles, and assures 
non-fogging vision and easy wearing 
comfort over prolonged periods of use. 


Electric Power Distribution. A new 
35-page booklet, giving complete in- 
formation on electric power distribu- 
tion and protection for open-pit mines 
and quarries, has been published by 
the Westinghouse Electric Corp. In- 
dividual sections of the book, contain- 
ing many photographs and diagrams, 
are devoted to electric power distribu- 
tion, ground protection of mine dis- 
tribution circuits, protection of power 
distribution circuits and maintenance 
of protective apparatus. An outstand- 
ing feature of the booklet is a dia- 
gram of the open-pit distribution sys- 
tem. By looking at the diagram the 
reader can tell what equipment is 
needed and where each piece should 
be located. 
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PROFESSIONAL 
GUIDE 
for 
JUNIOR 
ENGINEERS 


THIS 56-PAGE PUBLICA- 
TION, ISSUED BY THE EN- 
GINEERS’ COUNCIL FOR 
PROFESSIONAL DEVELOP- 
MENT, WAS WRITTEN BY 
THE LATE DR. WILLIAM E. 
WICKENDEN, AND EDITED 
BY G. ROSS HENINGER. 


The book seeks to give the 


young engineering graduate a 
sense of professional values in 
chapters on engineering origins 
and professional relationships. 
Full treatment is given to the 


in the profession. Also included 
is the Council's credo ‘Faith of 
the Engineer,” a self-appraisal 
questionnaire, and the Canon of 
Ethics for Engineers. 


PRICE $1.00 
(25% DISCOUNT AL- 


LOWED ON 10 OR MORE 
COPIES) 


SEND AT ONCE 
USING THE COUPON 
BELOW 


Engineers’ Council for Professional 
Development 
29 West 39th Street, 
New York 18, N. Y. 


Please forward « copy of “A Profes- 
sional Guide for Junior Engineers.” 
Psyment is enclosed. 





LABORATORY SIZE 
ELECTROMAGNETIC 
MINERAL SEPARATOR 





netic as a 
manganite, garnet, epidote 
Fay oan ge wage Variable 


ten pounds. PRICE: $42.00 
Prepaid anywhere in U.S.A. 


Leaflet on request. 
META-MAGNET ASSOCIATES 


P. O. Box 3664 
Orlando, Fla. 

















DIESEL POWERED 
PUMPING EQUIPMENT 


A number of 2 cycle & 4 cycle Diesel 


Engines 200 to 750 HP. All under 
300 R.P.M. Geared to plunger 
pumps handling 420 to 1470 GPM 
at 750 lbs. On foundations in IIl., 
Mo., Kan., and Okla. Will sell 
units complete or Engines and 
Pumps separately. 


Priced to allow purchase of 


Engines or Pumps for Spare Parts — 


INQUIRE—PURCHASING AGENT 


STANOLIND PIPE LINE COMPANY 


Box 1979, Tulsa, Oklahoma 













Every designer must 
be something of a 
metallurgist 


Here are 72 pages packed with 
information of vital signifi- 














Address 
Misia Ora 
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x Be sure to see the ‘More Power to America” 


in incoming line sections, Pyranol-filled 
transformers, and the new AK-1 air 


volts, 208Y /120 volts. Unit has oil cutout 
circuit breakers. 


full-color sound slidefiln 


“Modern Industrial Power 7 . 
Ask your G-E sales representative 
to arrange a showing for your organization. 
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eimproved appearance 


Note the smooth, integrated appearance: of these new G-E 
Pyranol® unit substations . . . no more gawky, “old-type”’ bus- 
duct connections between transformer and switchgear ...now you 
can get the effortless flow of line and power that characterizes 
quality equipment for locations where appearance is a requisite. 


e‘selected standards’ 


Based on surveyed demands of industry and proposed NEMA 
specifications, “selected standard”’ ratings have been inaugurated 
to bring you these efficient new load centers on shorter shipment. 
The most popular “selected standard” ratings are: 

Low voltage—480 A, 208Y /120 volts 
High voltage—2.4, 4.16, 4.8, 12, 13.2, 13.8 kv 
Kva ratings—300, 500, 750, 1000, 1500, 2000 

Certain other “selected standard” load centers are available. 

Contact your G-E sales representative for further information. 


_ eshorter shipments 


By ordering “selected standards,” you get really short shipments 
on Pyranol and dry-type load centers. Deliveries are in line with 
average plant construction schedules and it is suggested that load 
centers be ordered when construction begins. 


ehigh impulse levels 


Pyranol unit substations with their inherently high impulse 
levels are particularly suitable for locations that are subject to 
switching surges and lightning. 

Remember too, that G-E load-center power distribution is the 
most economical power distribution you can buy . . . no heavy, 
costly long-run feeders, no “piecemeal” purchases, no divided 
responsibility. 

You'll save time too, because G-E “selected standard” load 
centers eliminate weeks spent over drawing boards detailing 
individual items; you'll save time because G-E factory-assembled 
unit substations are quickly and easily installed—in the center of 
the load area—with lower material and labor costs than required 
for “piecemeal”’ assemblies. 

Ask your G-E sales representative today about how “selected 
standard” load centers can save time and money in your plant. 
Also, write for Bulletin GEA-3592. 

@4 pparatus Department, General Electric Company, 
Schenectady $, New York. 
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Typical 500 kva G-E “selected standard” load-center 
unit substation (standard arrangement). Unit con- 
sists of primary interrupter switch, liquid-filled trans- 
forming section, and low-voltage feeder switching 
section with the new Type AK-1 drawout breakers, 


w > 
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Typical 500 kva G-E “selected standard” load-center 
unit substation with liquid-filled transforming section, ‘ 
metal-ciad air power circuit breaker for incoming 
line-protection, and low-voltage feeder switching 
section with the new Type AK-1 drawout breakers. 


G-E “selected standard” double-ended load-center 

unit substation rated 1500 kva with primary inter- 

rupter switches, liquid-filled transforming sections, 

and low-voltage feeder switching section with G-E 

Type AK-1 drawout air circuit breakers arranged for 
* secondary selective service, . 
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If ABRASION is Your Problem... 








look to Ni-HARD for Your Answer 





NE OF THE HARDEST commercial products 
of the iron foundry is a nickel-chromium 


white cast iron trade-named “Ni-Harp*”. 


Its Brinell hardness ranges from 550 to 650 when 
sand cast, and 600 to 725 when chill cast. 

This extreme hardness ...at the moderate price 
of Ni-Harp . .. provides abrasion resistance at low- 


est ultimate cost. 


STRUCTURE 


Unlike other cast irons . .. Ni-Harp comprises a 
multitude of hard carbides firmly embedded in a 
matrix which is as hard as fully hardened steel. 
Ni-Harp is unmachinable except in special cases. 
Finishing requirements are met by grinding or the 


use of cast-in-place machinable inserts. 


PERFORMANCE 


Ni-Harp develops abrasion resistance two to 
three times better than that of unalloyed white iron. 
Therefore Ni-Harp can economically replace white 
iron. 

Ni-Harp lasts one and one-half to two times as 
long as austenitic manganese or carbon steels, un- 
der conditions involving only moderate impact. 
Chill cast parts are stronger and more abrasion- 
resistant than comparable sand castings. 


STRESS RELIEF 
The strength and toughness of Ni-Harp castings 
are increased fifty to eighty per cent, without loss in 
hardness or abrasion resistance, by a stress reliey- 
ing treatment at 400-450°F. User experience has 
demonstrated the merit of specifying this treatment. 


APPLICATIONS 

Applications include: grinding balls, ball and rod 
mill liners, slurry pump parts, flotation impellers, 
piping, scoop lips, classifier shoes, roll heads, pul- 
verizer rings, chutes and hopper liners, muller tires, 
plows, pug mill knives, clay augers. Also coke 
grizzly discs, crusher rolls, coal mine pumps, dredge 
pump impellers, liners, rings and sleeves. Also in- 
dustrial food grinding burrs and attrition mill plates. 


AVAILABILITY 
Try Ni-Harp wherever you encounter severe 
abrasion. See for yourself how its remarkable prop- 
erties minimize replacements and repairs. 
Authorized foundries throughout the country 
readily produce Ni-Harp castings in all forms and 


shapes common to the iron and stgel foundry. 


INFORMATION AVAILABLE 
Full information is yours for the asking. Write 
for the booklets, “Engineering Properties and Ap- 
plications of Ni-Harp”, and, “Buyers Guide for 


Ni-Harp Castings.” 


*Reg. U. S. Pat. Of, 








THE INTERNATIONAL NICKEL COMPANY, INC. 
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* Pilot plant work on the concentration of Red Mountain iron ore by the Tennessee 
et Te. See is imminent. uidized bed roasting, using coke oven gas 

for Oo » 10 magnetic concentrating appears attractive. Beneficiation w 
reduce the Sites, taastene reserves of Big Seam ore, make available ferruginous 
gandstone and postpone the day when deep mining will be necessary to reach lower 
extensions of Big Seam ore. 


* A process known as h tension se tion utiliz differences in electrical 
conductivity is sucessefeiiy separating titanium HTS from Florida sand. The 


operation is being conducted by the Humphreys Gold Corp. near Starke, 











* International attention is focused on the lost wax process of investment casting 
being used by Precision Metalsmiths, Inc., of Cleveland. The process is used in manu- 
facturing small and intricate parts. 


* Cyclone separators are receiving increasing attention for desliming and thi 
(Florida phosphate fields) and for density se tion (in conjunction with heavy-media 
for coal washing). The process is proving itself for recovering intermediate sizes 
and prevention of stream pollution. Progress report of cyclones in coal washing is on 
p. 459. 











* Tampa, Fla., Industrial Minerals Meeting, AIME hears....effluents from phosphate 
operations are nontoxic and, in fact, beneficial to streams....lightweight aggregate 
and glass fiber can be made from phosphate tailing....uranium minerals found in phos- 
phate deposits....processes in kaolin production....importance of fluoride in ground- 
water (p.45). 








* Smog hung over Birmingham, Ala., early in November despite idle steel mills. Smoke 
abatement authorities will have to extend their search beyond the steel industry to 
solve that one. 


* A visit to Colorado mining discloses....Idarado opening up Montana-Argentine and 
Blackbear veins through Treasury tunnel....two-piece arched steel sets for tunnel 
support at Resurrection....ring drilling for undercutting at Climax....electronic 
equipment for studying ground conditions at Rifle (p. 47). 








* Judged the best scientific exhibit at the 1949 Pennsylvania State Medical Society 
Convention held recently in Pittsburgh, was a display demonstrating a new treatment 
for anthracosilicosis, the dreaded "miner's asthma." Key factor in the treatment is 


& double-acting cycling valve that helps force oxygen and drugs into the lungs of the 
victims. The valve, known as a Pneophore, is manufactured by Mine Safety Appliance Co. 














* Sampjing 108 economists in industrial and research organizations, and universities, 
F. W. Dodge survey reports....moderate business adjustment in 1950....downtrend in 
wholesale commodity prices, in cost of living foreseen....stable civilian employment 
and wages expected....benefits for workers in place of wage increases....private 
building volume decline....public work uptrend anticipated. 








* Uranium discoveries near Marysvale, Piute County, Utah, are labeled some of the 
best to date but are not of high enough grade to win the $10,000 government prize. 
Vanadium Corporation of America has taken up some of the leases and is considering 
possibilities of putting up a processing plent. 
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Azusa Rock & Sand Co. Cuts 


Costs with "A-!" Jaw Crusher 


ALLED “ONE OF THE most efficient CHECK THESE “A-1" FEATURES 
crushing plants in the country,” >» No choking or packing in the “A-1” 
Azusa Rock & Sand Co. of California jaw crusher — crushing is uniformly 
installed this 42x32 in."A-1” jaw crush- distributed throughout the entire 
er to break gravel boulders, some as depth of the crushing. chamber. 
large as 30 inches, Feed runs 100 to 200 S ; 
TPH: sometimes as high as 250 TPH. > Jaw opening nips biggest pieces with 
Heavy-going demands like this have minimum slippage. 
been everyday routine, six days a week,  } Renewable parts protect expensive 
for this Allis-Chalmers machine since castings from wear, greatly prolong 
1946, Yet, the original Onn bearings crusher life. 
are still strong. ration has : ‘ . 
pale? se 3 trouble. talk: Only jaw > Anomatte :tuertstien St ng il 
pier and toggle bearings have been : di RIE 
replaced. Find out more about “A-1” jaw 
crushers and other Allis-Chalmers crush- 
MANPOWER ECONOMY ers from the A-C representative in your 
Convenient all-electric controls regulate area, Or write for etin 07B6369A. 
feeder, crusher and belt conveyor to = Alllis-Chalmers offices or distributors 
surge ge pile. All controls are sequence in- —s in principal cities in the U.S.A. and 
terlocked. Only one operator is needed. t the world, AND OTHER EQUIP 


A,2817 
ALLIS-CHALMERS, _ 30. 70 ST. FOR THE CRUSHING, CEMENT 


MILWAUKEE, WIS. AND MINING INDUSTRIES 
"4-1" is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 


30—MINING ENGINEERING, DECEMBER 1949 


Gyratory Crushers Vibrating Screens 
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Research Yields Profits 


6 he time has come when scientific research is to assume its true position— 

the day of sheer force and blind stupidity, whose only protection is a high 
tariff, has gone forever.” Those were the words of Edmund C. Pechin, steelmasier 
of Dunbar, Pa., in April 1871 in connection with the formation of AIME. These 
words, uttered nearly eighty years ago, were supposedly the death knell for the 
practices mentioned, but like the operatic heroine they are a long time dying. 
The intervening years have seen the introduction of percussion drilling, locomo- 
tives, mechanical loading, flotation, and heavy-density separation, to name a 
few scientific advances. On the threshold of success are jet piercing, continuous 
mining, millisecond delays, tungsten carbide bits and the cyclone separator. Thus 
it can be seen that science has taken hold and progress is being made. 





However, progress is a continuous process which never reaches its destination. 
In the year 1949, the mining industry was stunned by price setbacks and strikes. 
Managers began to shave the deadweight from their organizations; others turned 
their eyes to Washington for financial props. Now that the flurry of panic caused 
by the precipitous drop in prices has subsided, technological improvements are 
being made, processes and machines are being revised for more economical 
operation. Managers speak complacently of the future, acknowledging that the 
seller’s market is over and thaf the new coat of paint for the office and shops 
will be harder to get with the cutback in profits. 


In these times of high labor costs and competitive market conditions it 
behooves us to take another look at Mr. Pechin’s words. Scientific research is 
needed now and has been needed right along, but it takes conditions such as those 
now existing to focus attention on the need for this work. Some of our medieval 
customs still obtain, such as leasing and the contract system. These systems 
are used because they appear economical at the moment, but they set back the 
time when a new mining method or improved machines might be developed for 
low cost mining. In our mill work, statistical controls are not possible because 
adequate records have not been kept. Our operators are pushed to the utmost 
in their line of endeavor and do not have time to do the time-consuming library 
and laboratory research needed to adapt advances to their operations. Every 
company cannot back up its operators with a staff of researchers, but the organi- 
zation need not be so tight that the operator does not have time to sit back and 
size up his plant and to study it for opportunities for improvement. 


It is not expedient that our budgetary expenditures for research should 
parallel our periods of peak profits, for it is now when things are tough that this 
work is needed. Pechin hailed the advent of scientific research which will not 
run its gambit in our era but it may lie dormant in some places for limited periods 
of time. Don’t let this happen at your operation in 1950. 


a | 
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Its Everyone's Business 


OV. 25—Amid general public apathy, the steel 
PA ees ee ite cea, eo stent 
and met Mr. Murray on his own terms with as 
good grace as the trying situation permitted. Mr. 
Lewis, on the other hand, failed in his attempts to 
divide the coal owners and thus conquer, but hastily 
go the ground before that man 
in Blair House took another swing at him. With 
both the steel and coal workers back on the job, 
blood again circulated freely through the cramped 
economy although it was apparent that the busi- 
ness structure had suffered little more than a 


Mr. Murray walked out of the arena with a whole 
fistful of new laurels and with the principle of non- 
contributory pensions firmly implanted in the na- 
tion’s economy and thinking. For the first time in 


gaining position than has been his lot since away 
back in the grim organizational days. 

Of course, Mr. Murray had a little tidying up to 
do to recapture some 1,000,000 left-wing CIO 
workers to add to his loyal 6,000,000, but his 
triumphs were such that the job appeared far 
easier than would have been guessed a year ago. 
The 600,000 United Mine Workers already had their 
hands well into the pension grab bag, and it would 
seem only a matter of time until the other 9.15 mil- 
lion organized workers (7.2 million AFL, 1.5 million 


could look forward to little more than the relatively 
meager crumbs from Federal Social Security. Agi- 
tation on their par’ to increase these payments is 
bound to take on ~~ ..tle more bite, and businessmen 
may also soon t. vempted to lessen their opposition 
to increases in Vocial Security as a means to transfer 
part of industry’s load onto government pensions. 
The Federal Reserve Board’s index of industrial 
activity feil in October to the lowest point since 
1946 but did a rapid about-face in mid-November. 
Whether the index will continue climbing is a mat- 
ter of debate. Buyers are not showing their usual 
Fall enthusiasm to clean off store shelves and if 
sen heyy ae Bide Bye rg Rooting x. Aimy 
who 








porations suffered an 18 pct decline. General 
Motors distributed $190 million, the largest lump 
of cash ever paid out at one time in cash dividends 
by an American company. 

Construction promises in 1949 to break the 1925 
record, with some 950,000 houses started in the 
year. Early last Spring it looked as if the three- 
year boom was to stagger, but Congress 
kept open the golden stream of Federal credit in 
the form of insurance of private mortgages, and 
has, in fact, extended the arrangement until March 
1950. Builders have been paying more attention 
to the almost-forgotten middle-class market, prices 
have dropped slightly and the consumer is quite 
convinced that further significant drops are unlike- 
ly. The accompanying graph indicates that indus- 
trial building has eased off slightly but this gap 
was more than offset by a surge of long-deferred 
public construction. But record year or no, the gov- 
ernment’s one venture into prefabricated housing 
seems to stagger from one crisis to another. Almost 
$37.5 million of RFC money has been pumped into 
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the Lustron Corp. but the $16,000 pastel-colored 
creations of porcelain-enameled steel encounter per- 
sistent marketing and production difficulties. Con- 
gress is beginning to get a little touchy about the 
situation. 

While the average citizen is quite willing to be 
dazzled in 1950 by an ever-mounting gush of con- 
sumer goods, there is still a residue of caution 
among those who remember the 1929 optimism and 
what followed. But prophets persist in their glow- 
ing estimates of the times to come. Mr. Moulton, 
head of Brookings Institute, has just announced his 
estimate of a living standard eight times higher 
within the next 100 years. Emil Schram, president 
of the N. Y. Stock Exchange, promises a tomorrow 
far more fruitful than the past or present. Sumner 
Slichter, Harvard’s renowned economist “suggests” 
a doubled standard of living by 1980, and Donald 
Woodward of Mutual Life Insurance Co. says that 
today’s $5800 family will have $7000 to spend in 
1975. For those who won't live so long Life Maga- 
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zine and the Twentieth Century Fund glowingly an- 
nounce a golden decade With all these 
promises the average citizen no longer needs to 
trudge the streets with a frown on his face and un- 
certainty in his heart, and can look forward to two 
television sets where only one sprouted before. 

Base metal prices in November were subjected to 
a variety of conflicting factors, and as yet long-term 
demand, with the exception of copper, is a matter 
of day-to-day conjecture. Tied as it is to the steel 
economy, zinc has shown a modest recovery. The 
month opened with a 14¢ rise to 9.75¢ a lb and by 
Nov. 9 some smelters were quoting 10¢ but by Nov. 
14 the metal had settled back to 9.75¢. Copper, 
which remained firm all during the strike period at 
17.62¢ early in the month moved progressively up 
to 18.50¢ a Ib. On the other hand, lead picked up 
no strength from the steel settlement but weakened. 
Opening the month at 13¢ a lb it fell off on Nov. 10, 
16 and 21 to a current level of 12¢. 

In tin, however, it was a rat race with the market 
going through a series of dramatic convulsions and 
prices all on the downward side. The biggest holder 
of tin is the British Ministry of Supply and as the 
London Market opened Nov. 15 for the first time 
since 1941, the previous fixed price of £750 progres- 
sively dropped to £715 a ton. In New York the RFC, 
which markets the output of the Texas Smelter, 
persistently held to 95¢ a Ib, but as British ship- 
ments approached New York the price on Nov. 21 
was dropped to 85¢ for spot metal. However, future 
metal has been selling as low as 7842¢ and heavy 
buying has been taking place at that figure. The 
market yet does not know whether the RFC will 
stockpile its metal or whether prices will be dropped 
to keep the British from capturing the market. In 
either case lower prices are in prospect and tin- 
plate makers can look forward to better profits— 
welcome indeed to offset Mr. Murray’s pension bite. 


If the enamored consumer were to lift his eyes 
above this onrushing flood of the better life to peer 
across the oceans he would see England locked in 
preelection histrionics. Labor and Tory viewpoints 
on the nationalization of steel, for instance, will be 
carried to the hustings for the electorate to decide. 
It is still by no means certain that the election will 
be in February, and, if not—June seems the like- 
ly month. Tory policy seems to be drifting to the 
left but not with the conviction necessary to satisfy 
many British voters. Labor, on the other hand, is 
tired and no longer reflects any real conviction on 
how to solve either Britain’s problems or build a 
better world. What the voter seems to want is a 
middle-of-the-road course intermixed with some 
real progressive and crusading idealism, but so far 
no offering quite fits the bill. 

On the Continent it is now apparent that the 
Organization for European Cooperation (OEEC) 
can do little to curb investment in the European 
steel industry which may result in excess capacity 
by 1952-53. The OEEC has done its best but it is 
difficult indeed for an international body such as 
this to restrain the development plans of individual 
nations. 

European steel capacity in 1950-53 is expected to 
reach 57.5 million tons—on the questionable as- 
sumption that German output will not exceed the 


current limit of 11.1 million tons. This compares 

with A aeiiiien tons (husbeding Goowamh peomeation 
of 20 million tons) for prewar Europe. While the 
4 million ton excess is considered by many to be of 
no great consequence, the “Rollman” report, yet un- 
published, takes the opposite view. Mr. Rollman, 











head of the steel committee of ECE at Geneva, con- 
cludes that 4 yr from now Europe will be producing 
8 million more tons than can be sold either at home 
or abroad. Even this conclusion appears unrealistic 
as it also assumes German production of 11.1 million 
tons. The French are expecting an all-out German 
assault on this limitation soon, and it is questionable 
as to whether the limitation can be maintained. All 
the factors point toward fertile ground for the usual 
cartel arrangement to sprout and flourish. 

Inflation seems to be on the move again in France 
under the impetus of a severe drought, a budget 
which has again become unbalanced, and an in- 
cipient but rising discontent among workers because 
only a comparative few are gathering in the fruits 
of the better life. 


Halfway around the world again, in Tokyo, there 
is a growing opinion among the conquerors that a 
peace treaty should end the state of war. The vic- 
tories of Communist arms on the mainland make it 
desirable to give the Japanese more and more dis- 


figure out a satisfactory angle shot to satisfy the 
Japanese while at the same time sidestep Russian 
thin-edge-of-the-wedge tactics. 

Southwest of Japan, the prospect of American 
economic aid to countries of South East Asia is be- 
ginning to appear more likely. The International 
Bank may soon extend a helping hand to India, the 


priated to support anti-Communist work ‘ 
vicinity of China.” India has the highest 
and Pandit Nehru talked tentatively about financ- 
ing during his recent visit. A U.S. Steel Corp. team 
is in Pakistan studying manufacturing 
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Resources 


by Donald B. Gillies 


HE great source of iron ore for the furnaces of 

this country has been the Lake Superior district. 
Ore was first discovered there in 1844, and the first 
shipments made via the Great Lakes in 1852 to a 
furnace at New Castle, Pa. The stream of ore from 
that region increased slowly to exceed a million 
tons in 1873, and did not reach 10 million tons until 
1895. By 1901 it exceeded 20 million tons, and 
in 1907 over 40 million tons. Total Lake Superior 
output through 1948 was about 2500 million long 
tons. Outside tbe Lake Superior district are 
the Southern district, including mainly Alabama, 
Georgia, Missouri, and Texas; the Eastern district 
of New York, New Jersey, and Pennsylvania; the 
Western district embracing Wyoming, Utah, and 
California. | 

About 85% of the total iron ore output of United 
States mines in recent years has come from the 
Lake Superior district, 9% from the Southern, 3% 
from each the Eastern and Western districts. Addi- 
tional imports from Canada, Sweden, South Amer- 
ica, Cuba, Africa, and elsewhere have helped to 
supply United States’ furnaces, but to the extent 
of less than 3 million tons annually. 

About 80% of the steel produced in the United 
States is from plants dependent on Lake Superior 
ores. With minor exceptions these are located in 
the lower lakes region, where the ore and much of 
the fluxing stone is brought by lake vessels to meet 
the coking coal from the western Appalachian and 
Ohio Valley area. The Great Lakes are vital to the 
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Oliver Iron Mining Corp.—Robert Yarnall Richie. 


economy of this region. Without them the Lake 
Superior ores would be practically inaccessible, for 
the cost of rail haulage of the ore would be pro- 
hibitive. Ore moves by lake a thousand miles for 
about the cost of moving it a hundred miles by rail. 
Thus, in evaluating our iron ore reserve situation 
we must give full recognition to this significance 
of cheap transportation to the Lake Superior ore 
supply. 





Mr. Gillies is a mining consultant for Republic Steel 
Corp. and was President of AIME in 1939. 





Steel produced from ores from other parts of the 
United States and abroad is gradually expanding in 
volume, and raises a question as to whether the 
future will see a great increase in, such production, 
thus lessening our dependence on Lake Superior 
ores. That is a pertinent inquiry and cannot be 
answered in a word, but when it is recognized that 
the nation’s major industries and the majority of 
its population are located about the steel-producing 
centers, it is apparent that any shift in the weight 
of steel production can only be effected slowly. The 
inertia of vast investments in industrial plants and 
of the population tributary to these plants pre- 
cludes any rapid changes unless some startling 
change in basic factors—such as raw material sup- 
ply—should make their location imperative. 

Statements which are startling to many whose 
lives are centered in this region have been made in 
recent years to the effect that our major iron ore 
supply is running out; that the Lake Superior ores 
have only a few more years of life; and that there- 
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More than one billion six hundred million tons of ore were 
shipped from Lake Superior in the past 32 years, but the 
Ranges still boast more than a billion tons in reserve. This 
is the story of how we make the most of those reserves, 
and of the engineering triumphs now in progress in Labra- 
dor, Newfoundland, Liberia, and in the Adirondacks. 








after the steel industry must move to the seaboard 
areas where abundant supplies of import ores would 
be obtained. The implications of such a situation, 
if true, are alarming. Scores of communities would 
soon cease to exist, and visions of ghost cities in 
the heart of America would haunt us. 

Most of these reports originate from a superficial 
consideration of the figures showing Lake Superior 
ore reserves, as published annually by the tax 
departments of the several states, together with 
recent rates of production from these reserves. 
Reserves approximate 1200 million long tons. An- 
nual ore production in the past several years has 
been at the average rate of 80 million tons or more. 
These figures, apparently, indicate only a fifteen 
year supply. The reserves of open-pit ores, mainly 
on the Mesabi range, are reported as only about 
half the total reserves, whereas production from 
these pits normally supplies more than 75% of the 
total Lake Superior shipments. Thus the indicated 
life of the open-pit reserves is far less than fifteen 
years. : 

Tonnages of estimated taxable reserves cannot, 
by their very nature, be considered as measure- 
ments of total recoverable ores. They are compiled 
for the specific purpose of determining values of 
mines for ad valorem taxation. They are subject 
to revision year by year, and past records show 
that they cannot be used as indications of all the 
ore which the district may produce after the date 
to which they apply. 

Taxable reserve estimates were first published 
in 1915, and the total for the six Lake Superior 
ranges in Minnesota, Michigan, and Wisconsin 
amounted to 1689 million tons. In 1947, after 32 
years of shipments, the reserves were still 1164 
million tons, a decline of 525 million; whereas dur- 
ing that 32-year period, shipments totalled 1671 
million tons, or 3.2 times the amount of depletion. 
These figures show that over the past 32 years 
for each three tons of ore removed from the known 
reserves, over two tons were added to reserves; 
and during the past seven years—including the war 
period—nearly two tons were replaced for each 
three tons removed. 

The factors and processes by which the depletion 
of reserves is partly offset by new tonnage are 
varied. New discoveries are important; extensions 
of known ore bodies by mining and development 
work beyond the limits taken into account each 
year in estimated reserves, are important factors. 
Changes in mining technology, ore dressing, and 


blast-furnace practice, all of which may make ore 
out of mineral that previously could not have been 
mined, treated or utilized profitably, play an im- 
portant part in adding to reserves. Changing eco- 
nomic conditions affecting costs, selling prices, and 
markets may greatly affect what can be considered 
as ore. Sometimes these factors eliminate reserves 
as well as add to them. Even excessive taxes can 
wipe out reserves. As to the open-pit reserves, 
improvements in mining practices are converting 
large tonnages on the Mesabi and Cuyuna ranges 
from their underground classification to that of 
open-pit ores. 

Thus, it is apparent that the combination of all 
these factors not only profoundly changes the over- 
all reserve situation year by year, but also the 
classification of some reserves. Although the record 
of additions to reserves over the past thirty years 
cannot be duplicated, it is certain that the amount 
of ore of present commercial grades not yet recov- 
ered in the Lake Superior ranges far exceeds the 
tonnages currently on the tax rolls. 

Truck and conveyor haulage alone have made 
economically available large tonnages of ore which 
could not have been recovered by earlier methods. 
The efficiency of modern large earth-moving equip- 
ment has increased the feasible stripping ratio from 
about 3 to 1 (ie., 3 cu yd of stripping to 1 ton of 
ore) to as much as 6 and 8 to 1; and depths of 
overburden now being removed to gain access to 
ores have exceeded 400 ft in some mines, which 
was an unthought of figure a few years ago. 

Despite the assurance from the above figures as 
to the probable reserves which greatly exceed the 
current, measured, taxable reserves, it is apparent 
that even a total reserve of twice the latter is not 
enough to warrant any feeling of complaisance in 
this vast industry. Although the demand for 80 
million tons per year may not be sustained, it 
seems apparent that future output from this dis- 
trict will exceed prewar levels by a considerable 
volume. 

The total over-all reserve is not the most critical 
factor in the situation. The annual rate at which 
it can be produced is of more immediate significance 
to consumers. The war-time drain has certainly 
impaired the ability of the mines to continue to 
turn out such large tonnages as they were called 
upon to do. Also, the control of the reserves is not 
distributed in proportion to the normal furnace re- 
quirements of the consumers, nor could such dis- 
tribution be expected. These facts have an im- 
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portant bearing upon all the current activities in 
the Lake Superior district and elsewhere in the 
search for new ore supplies with which to assure 
the future of our steel industry. 

Possibilities for future discoveries in the Lake 
Superior district are not exhausted, although an- 
other Mesabi range is out of the question. Inten- 
sive geological and magnetic surveys, including 
those by aerial magnetometer, coupled with a great 
deal of drilling now going on, seem certain to turn 
up some significant finds. In western Ontario, 
which is also a part of the Lake Superior region 
and supplies ore to U. S. furnaces, important 
sources of ore developed in recent years at Michi- 
picoten and at Steep Rock Lake may well portend 
substantial additional sources of supply. 

Regardless of possible new discoveries, and of all 
the other factors tending to augment the Lake 
Superior reserves of ores of present commercial 
types, the fact remains that too much is at stake 
in our steel industry to take any chances with its 
future supply of iron ore. The steel and mining 
industries have long contemplated the steps which 
must be taken to assure an indefinite ore supply. 
The ore bodies they have been mining might be 
called the “plums in a pudding” which are the 
natural concentrations of iron‘ oxides within the 
“mother” rocks, the great sedimentary iron forma- 
tions which make up the ranges of the Lake 
Superior district. These iron formations vary in 
thickness from 400 to 800 ft, and consist of iron- 
bearing rock usually containing 25 to 35% iron in 
several kinds of minerals—carbonates, silicates, 
and oxides—together with much silica in the form 
of chert. These plums are limited in both number 
and size; the iron formation is practically unlimited 
in volume. As the plums become more nearly ex- 
hausted, the industry must undertake the task of 
making synthetic plums from the rock itself mak- 
ing usable ores by processes of concentration. 

The iron formation on the Mesabi range is known 
as taconite, and that name is now commonly used 
to indicate the unaltered iron formation on any of 
the ranges; although the term “jasper” is used for 
some rock of the other ranges, and simply “iron 
formation” for the rest. Concentration of taconite, 
therefore, is the problem to which this industry has 
been devoting a great deal of attention in recent 


Removing overburden at the M. A. 
Hanna Co.'s South Agnew mine on 
the Mesabi range. The waste ma- 
terial is dropped into a portable 
screening plant by the Diesel pow- 
ered dragline with 180-4t boom, 
then loaded by a stacker onto the 
conveyor belt, which transports it 
to a dump more than a mile away. 
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years. Extensive research and experimentation on 
the technology of this operation and upon the 
agglomeration of the concentrate in form suitable 
for use in the furnaces has been under way at the 
Mines Experiment Station at Minneapolis and in 
a co-operative program at Battelle Institute, in 
Columbus, for several years. More recently, in- 
tensive work has been in progress in the labora- 
tories established by every large operating com- 
pany in the Lake Superior district. 

A two million dollar pilot plant, on a semicom- 
mercial scale for producing a usable product from 
magnetic taconite, has been placed in operation on 
the Mesabi range. Its results over the next year 
are expected to provide the basis for construction 
of a commercial plant of many times its size. Other 
concentration plants are well along in the planning 
stage. The next few years are expected to see a 
substantial taconite industry established on the 
Mesabi range, and perhaps on some of the other 
ranges. 

The magnetic taconite product will exceed 63% 
in iron content, which is much higher grade than 
natural ore, and will be free from moisture, hence 
it will effect savings in freight and in smelting costs 
which are expected to partly offset the increase in 
production cost above that of natural ores. The 
product will be in the form of nodules or pellets of 
sizes less than an inch in diameter, which should 
prove to be desirable furnace feed. 

As the demand for Lake Superior ore reaches a 
point which cannot be met easily from the natural 
deposits, these concentrates are expected to make 
up the deficiencies, and thus extend the life of the 
reserves of ordinary ores. 

There is a large tonnage of magnetic taconite on 
the eastern Mesabi range, accessible by quarry 
operations, from which according to estimates per- 
haps 2 billion tons of high-grade furnace feed may 
be produced. 

There are also nonmagnetic taconites on this 
range and on other ranges which, by means of 
concentration methods not yet perfected, are ex- 
pected to be useful. However, not all the rock in 
the iron formations is amenable to concentration, 
so one cannot assume that the untold billions of 
tons of such material constitutes potential ore. 
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Accessibility and cost of processing are the de- 
termining factors. 

If furnaces normally dependent on Lake Superior 
ores could be supplied from other sources which 
might be dependable and more feasible as to cost 
than taconite concentrate, there might be a ques- 
tion in some minds as to the expedience of the 
vast expenditures which will be necessary for the 
taconite industry. 

The Adirondack region has important potentiali- 
ties for increasing production of iron ore from its 
low-grade magnetite deposits requiring concentra- 
tion, and to the extent that the mining industry 
increases its production from that area, the pres- 
sure of demand upon the Lake Superior ores is 
proportionately lessened. The present output from 
this area is mostly utilized in furnaces which also 
use Lake Superior ores. Important and expanding 
production of high-grade product from this area 
is now being carried on by Republic Steel Corp., 
Jones and Laughlin, and The M. A. Hanna Co., all 
of which are also large operators in the Lake 
Superior district. 

The success of Twentieth Century iron mining in 
the Adirondacks has been a triumph of engineering. 
Yet the field still offers many challenges. In addi- 
tion tc the substantial reserves of ore that can be 
mined today, immense tonnages of iron are known 
to exist in ores that are somewhat submarginal in 
the present economy and with present operating 
methods. To make these ores economically usable 
offers a challenge to develop new and more efficient 
mining techniques, more rapid and less costly 
modes of ore transportation, and improved methods 
of separating the iron minerals from the gangue 
rock in mills yet to be designed. With reference to 
the milling, I would emphasize that the ores of the 
Adirondacks require far less grinding than do the 
taconites of the Lake Superior region, and sintering 
of metallic concentrates has been accomplished 
more readily than preparing the taconite concen- 
trates for the blast furnace. While we have already 
accomplished what looks like a great deal, the low- 
grade ores offer a chance to apply many advances 
in a wide variety of engineering fields. 

Another challenge is found in our titaniferous 
iron ores. To be considered as a source of titanium, 
an ore today must contain about 20% TiO,. On 
the other hand, for an ore to be an acceptable 
source of iron the blast furnace charge should not 
contain more than 1% TiO,. The Adirondacks have 
a number of deposits which analyze about 8% 
titanium oxide. This is neither an ore of titanium 
nor an ore of iron. Milling experts and metal- 
lurgists may some day find a way of separating the 
minerals in the ore so that both the valuable metals 
may be utilized. 

The newest development on the iron ore horizon 
is that in the Labrador peninsula where the Hol- 
linger Co. and The M. A. Hanna Co. are jointly 
engaged in an important exploration of a vast iron- 
bearing region of high-grade ore that may compare 
with the Lake Superior district when more fully 
known. Recent reports indicate that the proven 
tonnage will justify the large expenditure (esti- 
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mated at from 250 to 300 million dollars) required 
to bring it into production. An initial output of 
10 million tons per year is proposed with a plan 
for doubling that eventually. 

Ore from this district would move by rail some 
350 miles to the Gulf of St. Lawrence, thence by 
water to Montreal and by rail to furnaces in the 
Buffalo and Pittsburgh areas. If the St. Lawrence 
Waterway should be built, the ore would come into 
the lakes the same as Lake Superior ores. 

These Labrador-Quebec deposits now seem des- 
tined to play a part in American iron ore supply 
not only in the lower lakes region but also on the 
eastern seaboard. However, they will not be cheap 
ores, and it is not yet evident how they may com- 
pare in cost per iron unit at furnaces with iron 
from the high-grade taconite produced. Further- 
more, they are outside our country and in control 
of foreigners. 

The well known Wabana ores of Newfoundland 
might also be presumed to be a supplemental source 
for shipment into the lower lakes region by the 
same means as above indicated for the Labrador 
ores. However, despite the enormous reserve of 
these ores, estimated at several billion tons, they 
do not offer a solution to present American furnace 
requirements. They must be mined not only under- 
ground but far out beneath the Atlantic Ocean, 
and the possibilities of greatly expanding produc- 
tion appear to be distinctly limited. Although their 
iron content compares with that of Lake Superior 
ores, they are too high in phosphorus and in silica 
to be used under present American furnace prac- 
tice, and they cannot now be considered as a poten- 
tial source of supply for our furnaces. 

Republic Steel Corp. recently purchased a stock 
interest in the Liberia Mining Co., Ltd. This com- 
pany has a concession 45 miles northeast of Mon- 
rovia, the Liberian capital. 

There is an extensive deposit of high-grade iron 
ore available at ground level. The ore is a mixture 
of hematite and magnetite assaying 68% in iron 
and low in phosphorus, sulphur, and silica. 

Development to date has been confined to a 
limited area known as Bomi Hills, a cliff-like ex- 
posure a mile or more long extending above the 
earth’s surface from 30 to 100 ft. Diamond drilling 
and surface exploration show a substantial tonnage 
of this high-grade ore. A railroad from Bomi Hills 
to Monrovia is now under construction and will be 
completed in the spring of 1951. Railroad terminals 
equipped to handle a million tons of ore a year are 
also under construction. 

There are vast resources of high-grade iron ores 
in Brazil, easily mined by open cuts, which have 
long been looked to as a potential source of supply 
for American furnaces. But to utilize these in large 
volume involves developing costly transportation 
facilities overland to the seacoast, together with 
ocean transportation for long hauls. To consider 
moving these ores into the Great Lakes, even with 
a very deep St. Lawrence Waterway, is almost pre- 
cluded by the transportation problem alone. At 
least half a dozen vessels costing 5 million dollars 
would be required to move one million tons annually 
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from Victoria, Brazil, into the lower lakes, not to 
mention the cost of all the other capital items and 
the operating expenses involved. 

Venezuela has great iron ore deposits which are 
now being developed by American steel companies, 
and these could be brought into the lakes region 
with less transportation than those of Brazil. But 
their present exploitation appears directed toward 
moving them to the seaboard, although they might 
move west by rail to furnaces especially in Penn- 
sylvania. 

Ores from Chile, Sweden, Africa, Cuba and a 
few other places are now imported. Some of these, 
as well as high-grade Mexican ores, also move from 
the Gulf area to furnaces in Alabama and Texas. 
However, the extent to which these and other im- 
port ores may affect U. S. iron and steel production 
will depend upon the extent of the cost advantage 
and in marketing increasing amounts of steel made 
in eastern and southern plants. There may be con- 
siderable expansion in steel-making facilities in 
these areas as new plants are required by our ex- 
panding economy and increasing population. 

Iron and steel production in Alabama, highly im- 
portant to the economy of the South, is dependent 
mostly on low-grade ores which are usable because 
of their convenient location with respect to fuel and 
flux. Texas also has two war-born blast furnaces 
using mainly local ores supplemented by Mexican 
ores. Good hematite ores and concentrate from 
Missouri partly supply furnaces at Granite City, 
Tll., where Lake Superior ores are also used. 

Alabama has large reserves of 35% hematite 
ores, which are relatively high (about 0.3%) in 
phosphorus. Much of the ore used heretofore has 
been high in lime content and thus partly self- 
fluxing. Much of the reserve tonnage is, however, 
too siliceous and the problem of beneficiating these 
siliceous ores is comparable in many respects to 
that of beneficiating the nonmagnetic taconites of 
the Lake Superior district. 


Southern ores are adequate to sustain the iron 
and steel industry in that region almost indefinitely, 
but they are no substitute for Lake Superior ores 
for the lower lakes steel industry and they will 
never constitute an alternative source of supply. 
Some expansion in the Southern steel industry is 
to be anticipated, but as long as the center of 
population and industry remains in the lower lakes 
region, the steel industry will not shift its center 
very far south or west. 


Iron and steel plants in Colorado, Utah, and Cali- 
fornia are supplied with iron ore mainly from 
Wyoming, Utah, and California. The western ore 
reserves are adequate for that industry, and doubt- 
less for considerable expansion of the industry, for 
a long time to come. But such ores could never 
move long distances to the lower lakes region. 

In general, such plant expansion as occurs in the 
east, south, and west, may be expected to utilize 
ores which are most accessible to those areas 
whether import or domestic and the metal produced 
there will relieve the pressure for increased output 
from the lower lakes steel plants. 
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Our expanding industrial economy and worldwide 
demand for our products make it seem likely that 
the demand for steel in the U. S. will continue to 
show a general upward trend. As plant expansion 
and sources of ore both domestic and foreign de- 
velop along the lines indicated, a somewhat smaller 
percentage of total U. S. ore requirements in the 
future seems likely to be supplied from the Lake 
Superior district, although the actual tonnage may 
not be materially lessened. 

The tonnage of iron ore imports may be sub- 
stantially increased in the future for use in normal, 
peacetime operation of the steel industry. 

But after allowing for all other sources of ore 
supply the major part of the U. S. demand for ore 
must continue to be met from the Lake Superior 
district. In time of national emergency it would 
be called upon, as before, to supply not only the 
furnaces normally dependent on it, but also most 
of the others erected to use import ores. 

We should never allow our economy and our 
national security to become dependent upon foreign 
supplies of the basic raw material for steel, even 
if it were as near as in Labrador and in hands as 
friendly as Canada’s. A vigorous, progressive min- 
ing industry accustomed to doing things on a big 
scale can be looked to as our best assurance of an 
adequate future ore supply for our furnaces. As I 
have stated earlier, experience indicates the cer- 
tainty of more ores of present commercial grades 
than the reserve tonnage which anyone can now 
measure; and beyond those, the potential ores— 
the taconites—contain billions of tons of iron which 
there is every reason to believe can be recovered. 

The last word in reduction of iron ores certainly 
has not yet been said, and we may see changes in 
the future which will profoundly affect the manner 
of utilizing our domestic potential ores. Use of 
oxygen and higher pressures in our blast furnaces 
are already working wonders in increased produc- 
tion and lower costs. Perhaps in addition to the 
thought and energy being devoted to problems of 
concentrating potential ores to meet the demands 
of existing furnace practices, equivalent research 
to make directly usable enormous volumes of off- 
grade ores, too high in now objectionable consti- 
tuents, may further enhance our domestic situation 
as.to reserves. 

I see a great challenge in the situation I have 
described to you; a challenge to geology and geo- 
physics, to mining, ore dressing, and metallurgy to 
find new ore supplies, to improve the means of win- 
ning them from the earth, and to better recover 
from them the metals which our country and the 
world looks to us to provide. I have discussed iron, 
but the challenge of other mineral raw materials is 
just the same. 

We are in a transition period of greater depend- 
ence on lower-grade ores, but we are by no means 
a “have not” nation as long as we have the ability 
and determination to make the most of all we have. 
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Open-Pit Forum 





Incentives 


Reduce 


Truck 


Accidents 


Hey haulage equipment at Cananea consists 
of twenty-three 30-ton Mack rear-end-dump 
trucks. The trucks are powered by Cummins HBS- 
supercharged Diesel engines which deliver approxi- 
mately 175 hp at 6000 ft elevation. The trucks 
have tandem rear axles driven through chains from 
a jack shaft mounted ahead of the front rear axle. 
The chain drive is the most troublesome part of the 
truck and accounts for approximately 40 percent 
of the operating delays and field repairs. 

In order to obtain a fair rate of production during 
the stripping period of the pit, the trucks and 
shovels were placed on a contract operation. Under 
the contract system we were able to move a good 
tonnage, but the trucks received considerable abuse 
from careless operation on the part of the drivers. 
The contracts covered only the operation of the 
trucks and not the maintenance and repairs. The 
drivers were assigned any truck that was available 
with the result that the drivers took no iriterest 
in careful operation and the mechanics made only 
such repairs as were necessary to get the trucks 
back in operation once they broke down. In effect, 
we had lots of repairs but very little preventive 
maintenance. 

After a considerable amount of study, it was 
decided to try out a group incentive system that 
would be based on a cost per net ton-mile hauled 
and the system was placed in operation October 1, 
1948. The men comprising this group include the 
truck drivers, truck repair and maintenance me- 
chanics, tire repairmen, service men, truck spotters, 
mechanic foremen and truck driver foremen. 

The truck drivers are divided into groups of six, 
two on each of the three shifts. Each driver on 
a shift has a truck permanently assigned to him 
and each pair of drivers have one extra truck to 
share between them for such periods as their own 
truck is out for repairs. No driver is permitted to 
drive a truck assigned to another so that in case 
his own truck goes into the shop for repairs he 
may drive his extra truck and in case it also is 
not available he is assigned to do other work until 
his truck is repaired. The drivers share in the earn- 

1gs of the group in proportion to the time each is 
engaged in actually driving a truck. The careful 








by K. R. Crocker 


drivers, therefore, receive a greater share of the 
group earnings than do the careless drivers. 

This group incentive system has been in opera- 
tion seven full months with impressive results. 
Before introducing the group incentive plan we 
averaged 114 lost time accidents per month on 
account of truck drivers hitting a rock with a 
front wheel which spun the steering wheel in his 
hands causing sprains and even fracture of the 
thumb. We have had no accident of this nature 
since the inception of the group incentive plan. 
The average monthly purchases of new heavy truck 
tires during the seven months of operation under 
the group incentive plan have dropped to 50 percent 
of the previous thirty-month average. This period 
includes eight weeks of bad weather during which 
we experienced an abnormal precipitation of both 
snow and rain. The roads were muddy and difficult 
to maintain. 





Mr. Crocker is pit superintendent for The Cananea 
Consolidated Copper Co., Cananea, Sonora, Mexico, 
and an AIME member. The paper was presented 
at the May 20, 1949, Open-Pit Division meeting of 
the Arizona Section. 





New repair parts purchases have fallen to 73 
percent of the average prevailing before the incep- 
tion of the plan. This is due both to better opera- 
tion by the drivers and to more care by the me- 
chanics in removing parts that can be repaired. 

Our group incentive plan has worked out satis- 
factorily in that it has effected a reduction in costs 
during a period when costs of operating and re- 
pair supplies were increasing. At the same time, 
the earnings of the operating and repair crews were 
appreciably greater and the morale of the men 
greatly improved. 

One point that should be stressed in connection 
with group incentives is that there can be no let- 
up on the part of supervision. Our foremen parti- 
cipate in the earnings of the group and are urged to 
maintain both the operation and repair of the trucks 
at the highest standard. 
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Fall 


Meetings... 





Los Angeles 


Reported by Richard H. Jahns 


WO full days of technical sessions, featuring a 
high proportion of out-of-town and out-of-state 
speakers, were provided for a large and interested 
audience by the Industrial Minerals Division and 
the Mining and Milling group of the Southern Cali- 
fornia Section at the Los Angeles Annual Fall 
meetings, October 20 and 21. The carefully inte- 
grated program, presented under the auspices of 
the newly formed Mining Branch of the Southern 
California Section, was well received not only by 
nearly 100 AIME members, but by numerous stu- 
dents and representatives of industry who attended. 
The Industrial Minerals sessions on October 21 
were opened under the chairmanship of Charles H. 
Dougan and L. A. Norman, Jr., with a review by 
A. O. Bartell of recent industrial minerals develop- 
ments in the Columbia River Basin. Mr. Bartell, 
Managing Engineer, Raw Materials Survey, touched 
upon an impressive variety of new developments 
in the Pacific Northwest region, ranging from rock 
wool derived from basalt, slag, and various other 
raw materials to the use of lateritic iron ore as a 
sulfur “getter” in the producer-gas industry of the 
Portland area. He closed with a mention of a 
gigantic industrial minerals project about which 
there has been an increasing amount of serious dis- 
cussion—the proposed diverting of Columbia River 
water southward for use in the Southern California 
area. 
Ellis E. Roberts, Assistant Professor of Geology 
at San Diego State College, summarized his recent 
work on geochemical and geobotanical prospecting 
for barium. Not only was this a thought-provoking 
paper, but it represented a refreshing trend toward 
more careful and critical scrutiny of both the possi- 
bilities and the limitations of several modern geo- 
chemical prospecting techniques. It was discussed 
at considerable length. 
Attention was then shifted to the gypsite de- 
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To which engineers flocked squirrel-like, gathering 
rich kernels of technical knowledge to take back fo 
Colorado's snowclad mountains and Florida's flat- 
lands. Reports from Los Angeles, French Lick, 
Spokane, and Tampa . . . and a birthday party at 
Colorado's School of Mines. 


posits of the San Joaquin Valley region by William 
Ver Planck of the California State Division of 
Mines. Mr. Ver Planck summarized the distribu- 
tion and occurrence of these interesting deposits, 
pointing out major similarities and several funda- 
mental differences. 

The morning sessions were closed by Ian Camp- 
bell of the California Institute of Technology, who 
read a letter entitled “Washington Comment,” by 
Howard A. Meyerhoff, National Chairman of the 
Industrial Minerals Division. Considerable interest 
was expressed in these comments, which stressed 
some of the serious and not altogether happy im- 
plications of present-day trends in loyalty checks 
made on Government employees. It also was force- 
fully pointed out that most men engaged in in- 
dustrial minerals activities are becoming increas- 
ingly involved in governmental policies and proce- 
dures. In this connection, Dr. Meyerhoff took up 
where his predecessor, Richard W. Smith, left off 
last February in his Los Angeles discussion of “‘Gov- 
ernment in Your Hair.” The hope was expressed 
that members of the mining engineering profes- 
sion would be stimulated toward establishment of 
a more effective understanding of problems between 
them and their elected representatives in the United 
States Government. 

During the All-Divisions luncheon, which followed 
the morning session, it was announced that all four 
winners in the Section’s 1949 Student Papers Con- 
test were students from the California Institute of 
Technology, and that all had contributed geological 
reports. The winners in the graduate and under- 
graduate divisions were presented with scrolls, 
books, and cash awards. 

The afternoon sessions, under the joint chair- 
manship of Thomas O. Evans and Richard H. Jahns, 
were opened with an informative paper on alunite, 
presented by Eugene N. Callaghan, Director of the 
New Mexico Bureau of Mines and Mineral Re- 
sources. The occurrence and general features of 














this mineral were discussed, and it was pointed out 
that although alunite is at the moment a commer- 
cial “dead duck,” it is nevertheless of great inter- 
est to industrial minerals men because it is so wide- 
spread in altered rocks and in many deposits of 
hydrothermal origin. 

A most unusual paper, involving a detailed case 
history of an industrial lawsuit, was contributed 
by William W. Mein, Jr., Vice-President of the 
Calaveras Cement Company. He described and doc- 
umented the various developments in the Com- 
pany’s recent dust suit, carefully weighing the 
arguments of the plaintiffs and the defendant. The 
final judgment awarded in the plaintiff’s favor rep- 
resented a very small fraction of their original de- 
mands, largely as a result of some cogent argu- 
ments submitted by the defense. Mr. Mein was 
heartily congratulated for placing this information 
in the record. 

The closing paper of the sessions was presented 
by Joe P. Smith, Chief Geologist of the U. S. Pot- 
ash Company, who discussed the geologic setting 
for potash deposits in southeastern New Mexico. 
He illustrated his remarks with maps and sections 
of the deposits, and concluded with a 30-minute 
motion picture showing many features of mining 





Reported by J. Fred Williams, Jr. 


“Best organized meeting yet’”’ was the consensus 
of approximately 1500 “miners” from all over the 
country who attended the sessions of the Western 
Division of the American Mining Congress held 
late in September at Spokane, Washington. This 
opinion was justified in that the sessions were car- 
ried on with a much greater degree of punctuality 
than is ordinarily encountered at such meetings 
and all sessions were held in the Davenport Hotel, 
thus making it possible to attend everything with 
a minimum of effort and to meet friends and 
acquaintances by just sitting still. 


J. Fred Williams, Jr. is an associate professor of 
mining and metallurgy at the School of Mines of 
the State College of Washington, and an AIME 
member. 








The first general session was held Monday morn- 
ing under the chairmanship of AMC President 
Howard I. Young. This session and the Welcoming 
Luncheon attended by 1250 Monday noon at the 
Spokane Armory Officially opened the convention. 
Stanly A. Easton, President of the Bunker Hill 
& Sullivan Mining & Concentrating Company, pre- 
sided at the luncheon. The Hon. Arthur B. Langlie, 
Governor of Washington, welcomed the group, and 
his remarks attacking the proposed Columbia Val- 
ley Association fell on welcoming ears and elicited 
much applause. 

R. W. Diamond, Vice President and General 
Manager, Consolidated Mining and Smelting Com- 
pany of Canada, Ltd., extended greetings from 
Canada. Herman W. Steinkraus, President Bridge- 
port Brass Company and President, Chamber of 
Commerce of the U. S., addressed the luncheon 
group upon “Labor-Management Relations Today.” 


and beneficiation techniques employed by the U. 8S. 
Potash Company. Extended discussion followed. 

Included in the Mining and Milling sessions of 
October 20 were séveral papers of considerable in- 
terest to IMD members. H. E. Lowe, Sales Repre- 
sentative for the Bucyrus-Erie Company, described 
the handling and treatment of aggregate materials 
obtained from the rock and gravel deposits of Los 
Angeles County—an $8,500,000-per-year industry. 
Another paper that elicited much favorable com- 
ment was presented by F. H. May and M. L. Leon- 
ardi of the American Potash and Chemical Com- 
pany at Trona, who discussed the manufacture of 
soda ash by carbonation. They pointed out that re- 
cent developments in the carbonation process are 
expected to make the lower deposit of Searles Lake 
a major source of soda ash for Western markets. 

John F. Lance, Assistant Professor of Geology 
at Whittier College, discussed pyrophyllite in a 
paper jointly sponsored by the IMD and Mining 
and Milling groups. He pointed out similarities 
and differences between pyrophyllite and talc, out- 
lined the general features of pyrophyllite occur- 
rence, and described an extensive deposit of com- 
pact prophytlite in San Diego County, California. 


American Mining Congress 


AMC 
President 
S. A. Easton 





He mildly censured management for not keeping 
abreast of its labor problems and belatedly pointed 
out that if the Government is to be kept out of 
labor-management relations, management must 
meet its problems locally and not allow them to 
snowball to a national level. 

Following the luncheon some went to the second 
general session dealing with labor relations and 
mining legislation, while others attended the first 
operating session whimsically titled as “Milling 
Progress.”” Subsequent operating sessions had to 
do with open-pit and conveyor mining; mechaniza- 
tion; and safety and health in nonmetallic min- 
ing. That evening the “Mining Jamboree” was held 
at the Natatorium Park. 
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While a larger percentage attended the operat- 
ing sessions, the “white collar’ or general sessions 
supplied the real food for thought and action. In 
a discussion of the significant developments in min- 
ing wage negotations James K. Richardson, Man- 
ager, Utah Mining Association, accused both labor 
and management of “fumbling.”” He censured man- 
agement for not maintaining good leadership in 
negotiations and warned against bargaining out- 
side the framework of the Taft-Hartley Act. Rob- 
ert E. Vivian of the American Metal Market thor- 
oughly scored the communistic leadership of the 
International Union of Mine Mill and Smelter 
Workers. Pat McCarren, U. S. Senator from Ne- 
vada, in a paper read by AMC Secretary Julian D. 
mover, said that the mining industry has a power- 
ful ally in the Conference of Western Senators. 

An interesting and comprehensive paper by 
V. C. Wansbrough, executive director of the Cana- 
dian Metal Mining Assn., and Ernest N. Patty, 
President and General Manager, Yukon Gold Plac- 
ers, Ltd., dealt with Canadian mine taxation. It 
was pointed out that the tendency in taxation pol- 
icy in Canada is one of encouragement particularly 
in so far as is prospecting and exploration, 

S. W. Williston, Vice President, Cordero Mining 
Company, noted that due to the unfavorable tax 
climate here more and more American mining com- 
panies are taking financial interests in other coun- 
tries while domestic exploration and development 
continues to decline. He lamented the untenable 
position of the individual and of the small company 
upon whom the present tax laws fall the heaviest. 
It was generally agreed that presently only the 
large corporations are in position to explore and 
develop new ore deposits. Mord Lewis, of the 
Anaconda Copper Mining Company, asked for more 
realistic tax treatment of exploration and develop- 
ment expenditures pointing out that in so doing 
new tax paying enterprises would be created. 

In the matter of exploration and production in- 
centives A. E. Patermann, vice president and gen- 
eral manager, Calumet and Hecla Consolidated 
Copper Company, stood somewhat alone in con- 
tending that subsidies were needed by the mining 
industry in addition to tax relief, protective tariff 
and stockpiling. W. C. Page, Assistant General 
Manager of Western Operations, U. S. Smelting, 
Refining and Mining Company, felt that tax law 
revision was the key that would open the gates 
to venture capital for all size programs. He 
pointed out that tax relief was within our free 
enterprise system and on a complete non-discrimi- 
natory basis, whereas subsidies were not and sub- 
jects those receiving assistance to substantial 
bureaucratic control. He mentioned the fact that 
industry itself has not agreed upon the proper 
course, and this was also noted by Dr. James 
Boyd, U. S. Bureau of Mines Director, who as- 
sured the group that the government was not inter- 
ested in entering the mining industry and did 
appreciate that some immediate steps need be 
taken on exploration and production incentives. 

Stockpiling did not come in for a great deal of 
discussion, but Major General A. B. Quinton, of 
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the National Munitions Board did point out that 
only eight of the 69 materials being stockpiled are 
produced in this country to any great extent and 
only twenty-seven are produced here at all. 

The generally unhealthy condition in the domes- 
tic production of certain strategic minerals notably 
those of antimony, tungsten, and mercury was 
outlined by John D. Bradley of the Bradley Mining 
Co., in a paper read by his brother. He called for 
a protective tariff as a means of revitalizing do- 
mestic production. 

Dr. Joseph Zimmerman, Editor of The Daily 
Metal Reporter, spoke on the causes of the drop 
in base metal prices and deplored the existence of 
“Market MUypochondriacs.” He expressed the 
opinion that while there was little likelihood of a 
return to the 1948 boom there was certainly no 
depression on the way. Copper prospects he felt 
were good with the lead outlook most optimistic. 
The long-term outlook for silver is good, according 
to Ross D. Leisk, General Manager, Sunshine Min- 
ing Company. This is true, he reported, due to 
both industrial and monetary demands for silver 
exceeding current production. 

Considerable recognition was given to the prob- 
lems of the small mine operation with contributions 
being made by Dr. Francis A. Thomson, President, 
Montana School of Mines, Carl J. Trauerman, Secre- 
tary-Treasurer, Mining Association of Montana, 
J. C. Keiffer, Spokane-Idaho Mining Company, 
Roger V. Pierce, Consulting Mining Engineer, and 
James E. Hogle, Rico Argentine Mining Company. 

In the matter of revisions in mining law the 
American Mining Congress went on record as op- 
posing any changes, although Horace M. Albright, 
president of the United States Potash Co., did pre- 
dict a leasing plan such as is the case with potash 
and oil. The Bureau of Land Management was 
represented by Marion Clawson, and supported by 
Assistant Secretary of the Interior Davidson. 
Their hypothesis that surface and underground 
rights should be separate was not well received. 
About the only thing in accord between the Govern- 
ment representative and the AMC was that the 
moratorium on assessment work must go. 

The last afternoon was given to open conferences 
on special problems. It was an unusually warm 
day which may have accounted for the fact that 
quite a number of participants took off their coats. 
The warmest discussion had to do with public lands 
and the best attended was the gold producers con- 
ference. J. S. Lawrence, Vice President of the 
Empire Trust Company, whose opening session talk 
on “A Free Market for Gold” marked him as the 
gold miners able champion, continued to sparkle. 

The Bacchanalia was held Wednesday evening 
with Donald A. Callahan, Vice President, American 
Mining Congress as Toastmaster. The durable en- 
tertainer Rudy Vallee headed up the show, which 
function rounded out a most enjoyable three days. 

Post convention trips were scheduled to the Coeur 
d’Alene and Metaline Falls mining districts; to Con- 
solidated Mining & Smelting Company’s operations 
at Trail, B. C.; to Grand Coulee Dam and to Howe 
Sound’s model camp at Holden, Wash. 
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Colorado School of Mines 


Marks 75th Anniversary 


Reported by Floyd Williams 


Seventy-five years in the field of mineral en- 
gineering education were marked at a gala celebra- 
tion by the Colorado School of Mines from Sept. 
29 to Oct. 1. 

Leaders in the mineral industry came from all 
parts of the country to offer their greetings and 
to participate in numerous conferences. Thirty-one 
Distinguished Achievement Medals were presented 
to outstanding alumni of the school. About 200 uni- 
versities and colleges from all nations were per- 
sonally represented by official delegates, as were 
thirty-five professional societies. Registration total- 
ed more than 1700. 


Mr. Williams is an instructor in geology and also 
a graduate student at the Colorado School of Mines. 
He is also 2 junior member, AIME. 


Ben H. Parker, president of the Colorado School 
of Mines, presided at a formal and impressive con- 
vocation, which was addressed by Dr. Carey Croneis, 
president of Beloit College, Beloit, Wis., and a dis- 
tinguished educator in the field of geology. Dr. 
Croneis expressed the opinion that men of the cali- 
ber of “Mines” graduates should extend themselves 
into business, government, and other phases of our 
complex modern civilization where their unique 
abilities are so desperately needed. 

The Anniversary Banquet was a large and bril- 
liant affair at which Max W. Ball presided as toast- 
master. Greetings were extended by Edward F. 
Kingman, president of the Colorado School of 
Mines Alumni Association; John R. Weyler, presi- 
dent of the Associated Students; M. I. Signer, dean 
of the faculty; and Lester C. Thomas, president of 
the Board of Trustees. Julius A. Krug, Secretary 
of the Interior, was the principal speaker. Secretary 
Krug emphasized that “engineers are here to stay,” 
and pointed out that the profession is challenged 
daily with new obligations of world-wide importance. 
The Secretary presented the idea that mineral en- 
gineers must not only be the technicians of extrac- 
tion and production, but also of mineral conserva- 
tion. Enunciating a ten-point conservation program 
for world peace, he called for peacetime application 
of atomic energy. 








The theme of the conferences, “Mineral Resources 
in World Affairs,” was well stated in the open- 
ing session. S. G. Lasky, of the U. S. Geological 
Survey in Washington, led off with the address 
“Mineral Resource Appraisal by the U. S. Geological 
Survey.” Mr. Lasky surveyed plans of the Federal 
Government for determining our need and ability 
to produce ores of all metals. He mentioned that 
not only were tenor and tonnage considered, but 
also the rate and cost of extraction. 

Max W. Ball, petroleum consultant of Washing- 
ton, D. C., reviewed the effect of the discovery and 
utilization of petroleum upon our everyday lives. 
He finds much support for his belief that the use 
of petroleum is the greatest promoter of industrial 
progress and that its consumption may be accurately 
used as an index of better living. 

Dr. Donald H. McLaughlin, president of the Home- 
stake Mining Co., and for many years an outstand- 
ing leader in the field of economic geology, addressed 
the convention on gold, which he characterized as 
being “the most strategic of minerals.” Dr. Mc- 
Laughlin took the stand that our gold could be 
strategically useful at the present time for buying 
from foreign countries minerals that are scarce in 
the United States to add to our stockpiles. Dr. 
McLaughlin mentioned that our potential for pro- 
ducing scarce material within the United States, 
even if under marginal conditions, should neverthe- 
less be encouraged. He presented the c 
that a free market for gold would be a real benefit 
for stabilizing our economy and for establishing 
better trade relations. He felt that the value of 
an ounce of gold would probably fluctuate and then 
reach a norm somewhere above $35 per ounce, 
where it could then be reestablished on a firm price 
basis by the Federal Government. 

In the sessions following, papers were presented 
and discussions were led by men eminent in their 
fields. Fifty-three papers were presented in con- 
ferences on coal mining, geophysics, metallurgy, 
metal mining, mining geology, industrial minerals, 
engineering geology, petroleum geology, hydrology, 
petroleum production, and petroleum refining. L. E. 
Young, president of AIME, and Henry C. Woods, 
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of the Sahara Coal Co., Chicago, presided over the 
coal mining sessions, where mechanization and strip 
mining received particular emphasis. E. D. Gardner, 
chief mining engineer, oil shale division of the 
Bureau of Mines, and George W. Heim, assistant 
professor of mining at the Colorado School of Mines, 
were chairmen for the metal mining conference. 
Well-qualified men discussed mine ventilation, mine 
safety, underground haulage, and mine valuation. 

The mining geology sessions were particularly 
well attended. All presentations and discussions 
were concerned with rock alteration and its relation 
to ore search. B. S. Butler, professor of geology, 


AIME 





ASME 


An excellent series of papers of mutual interest 
were presented and discussions were lively as ap- 
proximately 240 members of the Coal Division 
AIME and Fuels Division ASME met in joint ses- 
sion October 26 and 27 at French Lick Springs, 
Indiana. 


Professor Mitchell heads the department of min- 
ing engineering at Pennsylvania State College. 








The first technical session was devoted to a 
symposium on coal drying. In a paper on Flash 
Dryers, F. P. Calhoun, Rochester and Pittsburgh 
Coal Company, stated: “It is not my intention to 
discourage anyone in the use of Flash Dryers. I 
have attempted to pass on information we have 
learned by experience. I have found the Flash 
Dryers to be quite satisfactory for drying minus 
one-quarter inch coal from the Freeport seams. 
There are advantages and disadvantages in any 
type of coal dryer and the main advantage I see 
in the Flash Dryer is the ability to reduce the sur- 
face moisture of coal particles without changing 
its chemical characteristics in any way. Our analy- 
sis shows no change in volatile content. Our expe- 
rience with coking in Beehive ovens and the expe- 
rience of consumers of our coal in By-Product coke 
ovens show no change in coking characteristics is 
caused by Flash Drying. It also fits into a con- 
veying system nicely due to the fact that a rela- 
tively small amount of coal is in the drying sys- 
tem at any time, making for simplicity in starting 
and stopping.” 

Orville Lyons of Battelle gave operating data 
on the new Baughman verti-vane type driers in- 
stalled at a plant of the Central Indiana Coal Com- 
pany for drying coal in the size range of 11,-in. 
to %-in. top size and 10-mesh bottom size. Excel- 
lent drying efficiencies and low operating costs are 
being obtained. 
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University of Arizona, and John W. Vanderwilt, 
mining geologist of Denver, were chairmen and led 
the discussions which followed. 

The Rocky Mountain section of the Industrial Min- 
erals Division, AIME, held conferences of particular 
interest to their group where six papers were pre- 
sented and discussed. Following a reception at the 
home of Adolph Coors, the convention met for a 
Chuck Wagon Dinner on the campus. 

All technical papers, together with wire-recorded 
discussions, will be available as numbers of the 
Quarterly of the Colorado School of Mines and may 
be obtained from the publication department. 


Joint Fuels Conference — 


Reported by D. R. Mitchell 


John L. Erisman of the Link Belt Company de- 
scribed in detail many installations of the Roto- 
Louvre and Multi-Louvre driers for solving specific 
coal drying problems. In the following discussion 
it was brought out that the coking quality of many 
coals was impaired by thermal drying; others are 
not. This is a little understood result of coal dry- 
ing and one that is worth exploring further. 

At the Wednesday Luncheon meeting Wood F. 
Davidson of the Consolidated Edison Company of 
New York discussed nuclear power plants. His 
remarks were summarized as follows: “There ap- 
pear to be no insurmountable technical barriers 
to the development of large nuclear power plants, 
but it is by no means clear that such plants can 
offer anything like the great economic advantages 
which have been predicted. In fact the outlook as 
to costs is such that one would not expect rapid 
large-sca'e inroads of nuclear power into the pic- 
ture of industrial power production.” 

At the Annual Dinner Meeting the Honorable 
Russell I. Richardson of the Indiana General As- 
sembly gave an extremely interesting and humor- 
ous talk on economic conditions in Britain. Larry 
Shipman, formerly Chairman of the Coal Division, 
was presented the Percy Nicholls Award by Julian 
Tobey for meritorious achievement in the field of 
solid fuel development and use. 

The Thursday morning technical session con- 
sisted of papers on froth flotation, preparation 
plant laboratory control, and the use of ignition 
baffles with single retort stokers. This last named 
paper by T. S. Spicer and associates is of special 
current interest and has been abstracted as follows: 

“Research work at the coal combustion labora- 
tory of The Pennsylvania State College has led 
to the discovery that the use of refractory arches 
over single retort stokers improve their perform- 
ance. This work has been in progress since 1943 
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and many approaches to the problem have been 
tried in an effort to improve the operation. The 
refractory arch or baffle seems to be one of the 
simplest and yet effective means of attaining this 
end. 


“When burning many of the Pennsylvania bitu- 
minous coals, particularly those with high percent- 
ages of the finer sizes, in boilers with water-cooled 
walls, it is often difficult to ignite and burn the 
coal over the retort section. Thus a black center 
fuel bed results which is unreactive and reduces 
the stoker and boiler output. To carry the load 
and improve the combustion efficiency, it is neces- 
sary for the firemen to manually work the beds 
at frequent intervals. This disturbance 
of the bed leads to loss of efficiency and objection- 
able smoke and fly-ash emissions. 


Florida Phosphate 


Highlights IMD Program 


The newly formed Florida Section made auspi- 
cious entry into AIME by sponsoring the fall Indus- 
trial Minerals Division meeting at Tampa, Fla., No- 
vember 8 to 12. The entire program—technical and 
social—went off without a hitch. 

One thing about the IMD—programs range from 
geology to utilization and in this case, after talking 
about Florida mineral deposits, they took us out 
and showed us. J. L. Calver, Florida Geological 
Survey, pointed out that phosphate was first in eco- 
nomic importance in Florida minerals with lime- 
stone second. Sand and gravel is presently at peak 
production for the construction industry but there 
are large tonnages of glass sand on the Gulf Coast 
near Pensacola and between Miami and Palm Beach 
on the Atlantic. He also mentioned that although 
there are no modern processing plants in Florida for 
making brick, there are clay deposits at the center 
of the panhandle and in the Jacksonville area suit- 
able for making good bricks. Oil production amounts 
to about 1400 barrels per day. Mr. Calver estimated 
the yearly value of Florida mineral production at 
$13 million which is a 100 percent increase over the 
last ten years. 

Focusing the spotlight on phosphate, R. B. Fuller, 
International Minerals & Chemical Corp., traced the 
history of the industry on the North American con- 
tinent from its beginning in Canada in the late 
1800's. In the early days it cost $4 per ton (long 
ton) to mine a 60 percent phosphate that sold for 
$7. Nowadays it sells for $5.70 which is about a fifty 
cent profit. Record production of phosphate was 
reached in 1948 and amounted to 9 million tons in 


the United States. Mr. Fuller attended the UNESCO 
conference on conservation which meeting he tersely 
summed up as being about how to feed more people 
from an acre of land. The solution to this problem 
augurs well for the phosphate industry. He said the 
greatest need of the phosphate industry was 
cheaper power and lower distribution costs. 

It was appropriate to get into a bus on Friday to 
go out and see phosphate mining and concentrating. 
The first stop was the Noralyn mine of the Inter- 
national Minerals & Chemical Corp. A 16-cu yd 
walking dragline moves 1000 cu yd per hr. The ore, 
known locally as “matrix,” is in 17 to 18-ft flat-lying 
beds under 12-ft overburden. Mining progresses in 
about 100-ft cuts, the overburden from each suc- 
cessive cut being dumped into the adjacent mined- 
out area. The “matrix” is piled near a sump into 
which it is washed by three hydraulic giants. It 
takes 5000 gal per min to move the mine production 
through a 16-in line to the washing plant. The pipe 
line is made of special analysis steel and has a life 
of 18 months to two years. The pulp pumped 
through it is about 30 percent solids. 

The 5000-ton per day Noralyn concentrating plant 
is an ultra modern installation, fully automatic, and 
requires only eight men for efficient operation. The 
ore coming to the head of the washer contains about 
30 percent BPL (bone phosphate of lime) and the 
plant makes an 85 percent recovery. At the washing 
plant a shipping-grade pebble concentrate is made 
by sizing the ore through a series of trommels, 
screens, and log washers. The coarser material is 
reduced by a hammer mill and recirculated through 
the washer. This size concentration is possible be- 
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cause most of the gangue material is less than one 
millimeter in size. The underflow from the washer 
is dewatered and a size split made in spiral classi- 
fiers for feed to separate spiral and flotation concen- 
trating plants. Humphreys spirals agglomerate 
minus 14 plus 35 mesh material whereas the minus 
28 plus 150 mesh material goes to flotation. 

About this time everyone was getting hungry so 
Jim Cathcart of the USGS, who organized the field 
trips, put us back in the bus for transfer to Bonney 
Lake, of the Davison Chemical Corp. While resting 
on the grass, basking in the Florida sun, box lunches 
featuring fried chicken were served. Having forti- 
fied the inner man we repaired to the Eleanor mine 
of the Coronet Phosphate Co. A similar process for 
concentrating “matrix” is used here. Throughout 
the phosphate area the main difference between 
processing plants is in the handling of the interme- 
diate size material—that between minus 14 plus 35 
mesh. At the Eleanor concentrator, table agglom- 
eration is used, instead of the Humphreys spirals 
as used at Noralyn for this work. The size split 
made for table and flotation feed is made by Fahren- 
wald classifiers. About 3500 tons of matrix are 
handled per day producing an average of 1600 tons 
of concentrate. The matrix grade is 32 to 42 percent 
BPL and the concentrate is 72 to 78 percent BPL. 
The recovery ranges between 85 and 92 percent. 

From the Florida phosphate operations a tremen- 
dous tonnage of slimes is pumped to tailing areas. 
Poole Maynard, Atlantic Coast Line Railroad, pre- 
sented a paper on a possible use for these slimes 
which accumulate at the rate of three million tons 
annually. Five years of research had developed a 
light-weight aggregate called Mayolite. It is made 
by putting the phosphate waste material, which for 
commercial production would be dried by the sun, 
through a s:mulated sausage grinder, then cutting 
the clay into small pellets, half the size of a marble. 
The pellets are subjected to intense heat and come 
out as “puffed rock” with a glazed surface, suitable 
for mixing with cement. Mayolite concrete weighs 
30 Ib per cu ft as compared with 150 lb for ordinary 
concrete. The lightness of the material saves in 
transportation costs. In addition to Mayolite, Dr. 
Maynard said a process also had been developed to 
manufacture glass fibers and insulating material 
from phosphate wastes. 

J. B. Cathcart said that uranium had been de- 
tected in the marine Florida phosphate sediments. 
He said that the uranium minerals followed the high 
concentrations of P.O;:. He could not disclose 
whether the concentration of uranium was of eco- 
nomic importance but he did say that the Atomic 
Energy Commission was interested. 

A two-year study of waste disposal of Florida 
phosphate plants reported by R. C. Specht, Univer- 
sity of Florida Experiment Station, disclosed that 
effluents from these plants were not toxic and did 
not kill fish. Moreover, he added that clear effluent 
waters from phosphate operations are beneficial to 
streams into which they flow. Much of the turbidity 
of Florida waters is due to natural erosion. Paul 
M. Tyler, consulting mineral technologist and econo- 
mist, described kaolin mining in South Carolina and 
Georgia, which information was particularly well 
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received, as those engaged in this industry have 
been reticent in disclosing their methods. Normal 
stripping operations are followed, the ratio of over- 
burden to clay sometimes being as much as 4 to 1. 
Dry milling is practiced in South Carolina, the pro- 
duction going mostly to the rubber industry. The 
clay carries 20 to 25 percent moisture when coming 
from the mine and poses a problem in crushing. A 
clay slicer is used which utilizes knife blades 
mounted on a wheel to shred the clay. The clay is 
fed in the top and held firm while being shredded in 
a manner similar to the action of a wood plane. The 
shredded clay goes to a rotary drier from which the 
product is subject to fine grinding in Raymond mills. 

Philip E. Lamoreau, USGS, spoke on fluoride in the 
groundwater of Alabama which is a subject of popu- 
lar interest since the importance of fluorine for the 
health of teeth has become known. Oliver Bowles 
mentioned that if fluorine were added to all the do- 
mestic water supplies in the Unted States in the 
prescribed quantity of 1 ppm it would amount to an 
important tonnage to the fluorspar industry. H. H. 
Cooper, USGS, contributed to the information on 
water by an interesting description of the economic 
aspects of groundwater in Florida. He estimated 
that 177 billion gallons valued at $18 million is 
used yearly. Industrial consumption is the biggest, 
being about 70 billion. 

During the meeting, J. Hall Carpenter of the 
Humphreys Gold Corp. gave a paper on high ten- 
sion separation of heavy minerals found in Florida 
sands. A field trip was later made to this operation 
near Starke, Fla., where Humphreys is conducting 
the operation for E. I DuPont de Nemours & Co. A 
suction dredge and spiral concentrating piant have 
been floated to the mine and make a primary concen- 
tration of the heavy minerals in the sand. Ilmenite, 
lucoxine minerals and zircon are the important min- 
erals recovered. A 24 by 20-in pump produces 1100 
tons per hour of sand containing 3 te 4 percent 
heavy minerals which go to the Humphreys spiral 
concentrator. A concentrate containing 90 percent 
heavy minerals is sent from the spiral plant to the 
dry concentrator. The sand is dried in a rotary 
drier before going to the high tension separators. In 
brief, a separator consists of a rotor where the 
heavy minerals are separated by a high voltage 
field impressed by an electrode. The sand passes 
through this field and the titanium minerals, be- 
cause they are relatively good conductors, are 
thrown from the rotor by centrifugal force while the 
remaining sand receives a charge which causes it 
to stick to the rotor until it is brushed off. Thus, a 
concentrate containing ilmenite and lucoxine miner- 
als is made. The discarded sand which contains zir- 
con is taken to another plant for recovery by spirals, 
high tension separators, and magnetic separators. 
The zircon recovery plant is not in use at present. 
The concentrate of titanium minerals passes through 
Ding’s magnetic separators. The magnetic separa- 
tion is necessary to separate the magnetic ilmenite 
from the lucoxine minerals because separate treat- 
ment is required for the recovery of TiO: The 
ilmenite as shipped contains about 62 percent TiOs, 
while the average of the lucoxine minerals is 82 to 
83 percent TiO:.—J.V.B. 
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Carved into the side of a cliff, the 
mine yard for the underground 
quarry of the Bureau of Mines’ oil 
shale mine contains offices, change 
room, first aid and storage space. 
At lower right in photo, a Diesel 
truck hauls 15 tons of oil shale to 
the Oil-Shale Demonstration Plant. 











A Visit to Colorado Mining 


by John V. Beall 


OING west from Denver on Route 6, the direct 

road to Grand Junction, one gets the first 
glimpse of mining a few miles east of Denver near 
Idaho Springs where the workings of defunct gold 
mines are visible on the sides of mountains along 
the highway. One enterprising company is turning 
a profit by showing tourists through the mine and 
mill and then selling them gold samples on the 
way out. We have always known that mining 
people are ingenious, but this proves it. 

About five and a half hours fast driving west 
from Denver brings one to Rifle, Colo., which is 
the site of the oil shale mine, retorting plant, and 
refinery of the U. S. Bureau of Mines. As you 
drive up to the mine, you can see a portal high on 
the face of the cliff in front of you where the 
mine surface plant literally hangs by its toenails. 
Below, the retorting plant and refinery gleam in the 
sunlight. Up at the mine, Fred Wright will show 
you how the oil shale is extracted in two benches 
(a third bench would be used for commercial min- 
ing) by the room-and-pillar method. In mining 
the top level, an underground crew of thirteen men 
have been able to produce 1500 tons of shale in 
each eight-hour shift. To do this, the mine is thor- 
oughly mechanized. The mining method is de- 
scribed in the September issue of Mining Engi- 
neering. 

Theoretical aspects of mining are being studied 
at the Selective mine, which is located a few hun- 
dred yards away in the Mahogany Ledge. The 
term Mahogany Ledge is used to designate the 
lower portion of the top oil-shale measure. It 
averages 30 gal of shale oil per ton and varies in 
thickness from 500 to 100 ft. The entire top oil- 


shale measure is from 400 to 500 ft in thickness 
and averages 15 gal of shale oil per ton. The Se- 
lective mine was originally developed to furnish 
selectively mined oil shale of varying grades to 
the revorting plant for their initial experiments. 
Here, an experiment is being conducted to deter- 
mine the size of room which can be safely opened 
without artificial support. A test room was exca- 
vated in the Selective mining area specifically to 
study the roofstone and to check the theoretical 
calculations that had been made. This room was 
originally opened 50 ft wide in December 1946; 
widened to 60 ft in May 1947; to 70 ft in August 
1947; and to its present 80-ft width in November 
1948. The total sag measured in the roofstone to 
date is about half an inch. Plans call for lengthen- 
ing the room to 200 ft to eliminate end support 
prior to increasing the width to 90 ft. 

Survey stations have been imbedded into the floor 
and ceiling for measuring roof sag; the one in the 
floor being equipped with half of a ball socket 
joint. To measure the distance from one station 
to the other, or from floor to roof, a rod is equipped 
on one end with the other half of the ball socket 
joint and on the other with a machinist’s dial 
gauge. Of course, the question is being asked 
whether the floor is coming up or the roof is going 
down. A method of checking the floor is being 
installed by setting a station outside of the room 
in presumably stationary rock. A system of gauges 
and manometers are being set up to continuously 
check the floor elevation. 

An electronic device is being used for checking 
tension in the roof rock. The sensitivity of this 
gauge was made apparent when Harold Teichman, 
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the physicist in charge, handed us a rock specimen 
hooked up to the electronic measuring instrument. 
Applying a bending stress with our fingers the 
specimen showed a deformation of about 10 micro- 
inches; squeezing the rock gives a similar defor- 
mation in the opposite direction. When we mut- 
tered something about sorcery, Harold merely pol- 
ished his nails on the lapel of his coat while con- 
templating a point on the roof and said: “Let me 
show you our geophones.” 

Geophones are installed in the roofstone at the 
four corners of the room; they listen for rock 
noises created by the cracking or rearranging of 
rock crystals induced by stresses. The noise is 
transferred into electrical energy and recorded on 
a microseismic recorder. Normal recording of 
sounds shows a fairly straight line, but if you drop 
a starter steel on the floor, the recording pen makes 
a big jump. The sound created by a man going up 
and down a ladder can be traced by the geophone. 
However, we noted with satisfaction that spitting 
on the floor did not create a noticeable tremor in 
the recording pen. The normal noise level is less 
than five noises per hour. In each case, immedi- 
ately after widening the room, the noise level has 
increased considerably and gradually decreases 
over a period of two or three months to normal. 
The purpose of the installation is to serve as an 
indication of when the elastic limit of the roof- 
stone is being approached. If, after widening the 
room, the noise level did not gradually decrease 
to normal, or if the noise level should suddenly 
start to increase, it would be an indication that 
they were approaching failure. At other mines, 
geophones are being used for roof control, and in 
one case they are being used to determine which 
pillars are free from load so that they may be 
mined. 

Commercial mining operations in Colorado break 
down into three broad general classifications: (1) 
There are the big mines like Climax and Gilman, 
which engage large working forces and use the 
latest trends in methods and mechanization. (2) 
On the other extreme there are the two and three- 
man leases, which sometimes make the lessee a 
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A three cu yd electric shovel, 
operating in conjunction with a 15- 
ton truck, loads broken oil shale 
at the mine deep within the mas- 
sive oil shale cliff at Rifle, Colo. 


small profit. (3) Half way between these two ex- 
tremes are the moderate-sized mining operations 
where a mining engineer is a mining engineer 
using all his ingenuity to devise cheaper methods 
improvising equipment with the supplies on hand. 
There is little waste in the way of timber and metal 
scrap. Such a mine is the Shenandoah-Dives. 
Charles A. Chase is manager of this mine, which 
is just over Red Mountain Pass near Silverton in 
San Juan County. Mining a lead-zinc-copper ore 
with the latest methods, it is transported by a two- 
mile aerial tram from the mine portal to the mill. 
Here the ore from the mine is blended with cus- 
tom ore. A bulk flotation concentrate is made be- 
fore selective flotation. The mill is under the direc- 
tion of Aldo Bonavida, mill superintendent, and 
Jack Breymann, metallurgist. 

It is a short step back over Red Mountain Pass 
to the Idarado Mine, which is about half way be- 
tween Silverton and Ouray. Fred Wise manages 
Idarado and is undertaking development work to 
open up the intersection of the Montana-Argentine 
and Blackbear veins and also the Ajax vein, which 
is possibly an extension of the Smuggler Union 
vein. This ground was reached by advancing the 
Treasury Tunnel through the mountain to the Tell- 
uride side, which work was partially done by the 
Metal Reserve Corp. during the war. The mill 
facilities will be expanded to 650-ton capacity to 
handle additional ore from the mine and custom 
ore. A distinctive stoping technique, developed by 
Mr. Wise, will be used to mine the new ore, which 
combines maximum control of production and 
grade by selective mining. The latest techniques 
are being used to cut production costs, and it is 
hoped to get them down to the point where the gold 
and silver contained in the lead-zinc-copper ore will 
pay for mining and milling. Bob Cockle is mine 
superintendent at Idarado, and Dick Unger, mill 
superintendent. 

Climax production has slacked off from the 20,- 
000 tons a day handled during the war to 6000 
tons a day. However, the ore is coming from both 
underground and open-pit mines. The pit opera- 
tion is under the direction of Lee Ryan, who is 
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using two shovels, a Quarrymaster, three dozers, 
two trucks, a portable compressor, and a couple 
of wagon drills for mining. He is producing about 
3000 tons a day. Development work in the under- 
ground mine is going forward with the opening 
up of the Storke level. Frank Coolbaugh, who is 
assistant to Jack Abrams, general superintendent, 
says that the method of transporting the ore drawn 
on the Storke level has not yet been decided, but 
that an underground crusher and belt conveyor 
may be used to lift the ore to the present crushing 
plant and mill. A change in the undercutting tech- 
nique for block caving has been made which cuts 
down on the number of inclined raises needed and 
also the number of holes drilled in undercutting. 
Instead of driving laterals at right angles to the 
fingers on the tops of draw hole raises, apex drifts 
are driven from the tops of finger raises. Ring 
drilling fanned out horizontally and downward is 
done from the apex drifts to blast out the pillars. 
Draw control is now being stressed in order to pre- 
vent losses of ore by dilution from capping. Sched- 
uling and checking of draw points is done by engi- 
neering department. In the mill, under the direc- 
tion of E. J. Duggan, wolframite, cassiterite, pyrite 
and monazite are being recovered in addition to 
making a molybdenum sulphide concentrate. 

Near Leadville, the Resurrection Mining Co. is 
working through the old Yak tunnel. Bill Doyle, 
master mechanic, is working overtime turning out 
steel sets which are proving satisfactory and 
cheaper than timber. A two-piece arched set has 
been developed with flat plates for bolting to- 
gether in the center. Discarded 80-Ib rails are 
used, and breakage of the scrap metal has been 
prevented by heating before bending. Concrete 
bases are used where the posts will be set in water, 
and, in addition, the steel and concrete are coated 
with rubber compound to prevent the attack of acid 
water. The size of new development drifts has been 
decreased by 12 in. by using steel. For lagging 


between steel sets, pieces cut to various standard 
lengths from airplane landing strip mats, which 
were purchased surplus from a Colorado Springs 
air field, have proved efficient. The steel lagging 
has proved cheaper than timber lagging. 





M. E. Newlove, general manager of Resurrection, 
is justly proud of the job which has been done in 
redesigning an old power plant building to provide 
a completely equipped and comfortable change 
house as well as shops and offices. 

From Leadville it is about 30 miles north through 
the mountains to Gilman where the zinc mine of 
the New Jersey Zinc Co. and community cling to 
the side of a precipitious slope. Underground min- 
ing is done by a variation of square-set stoping, 
the ore from the several levels being hoisted 
through winzes to the crushing level of the mill. 
The mill is situated underground, and the large 
selfsustaining openings of the mill are in contrast 
to the heavily timbered ground in the ore zone. 
48 Harold Steinmier, mechanical superintendent, 
points out the facilties, one is impressed by the 
foresight with which the entire plant was laid out 
to give smooth flow of ore and ease in handling 
supplies and equipment repairs. All maintenance 
work on equipment and the bit sharpening and 
blacksmith shops are located underground. The 
concentrated ore is loaded out of the mill into cars 
on the railroad passing along the valley floor. 

The community of Gilman is a credit to the com- 
pany and the division superintendent, William L. 
Jude. The housing is attractive and practical. A 
community center building is equipped with audi- 
torium, gymnasium—which doubles as dance hall 
—lounge, and kitchen facilities and pantry for 
parties. After stopping for lunch at the staff house 
one feels that the excellence of the mining opera- 
tions is exceeded only by the quality of the meals 
served there. A few miles below the mine, a flat 
wooded area has been alloted by the company for 
recreation area and the facilities therein, comprising 
ball park, barbecue pits, picnic tables and fireplaces, 
rodeo corral, and children’s play fixtures, were 
jointly financed and constructed by the townsfolk 
and their organizations and the company. 


A visit to Colorado mining, of which these are 
only a few examples, shows that the industry is 
very much alive in that State and that mining tech- 


nology at its best is producing ore under high-cost 
conditions and reduced market prices. 


A recent view of the Climax 


Molybdenum Co.'s 
tions in Colorado, prodacing 
6000 tons a day from both 


underground and open-pit 


mines. 
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Mine Plant Volumes Wanted. The Mine Plant Vol- 
AIME through the Rocky Mountain 
been out of print for some time. 
Demand for it continues, and the AIME will be glad 
to purchase copies, if in unmutilated salable condi- 
tion, for $5. The book contains working drawings of all 
manner of mine structures, and is 9 by 11 in. in size. 

Mines Register, Vol. 23. Dr. Joseph Zimmerman, 
Editor-in-Chief, Atlas Publishing Co., New York City. 
731 p. $25. 

This is the big book which has been an authority 
for nearly half a century. The 1949 issue lists nearly 
5000 active non-ferrous mining companies in the West- 
ern Hemisphere, plus 22,000 inactive mines and their 
location. Pertinent data on property, personnel, capi- 
talization, reserves, etc., are given for the 5,000 com- 
panies. In addition, statistical data concerning the 
metal industry, lists of company officials, engineers, 
managers and other executives are presented along 
with information about mining company securities for 
the years 1940-48. 

Terrestrial Magnetism and Electricity. By J. A. 
Fleming. Dover Publications, New York City. 794 p. 
$4.95. Written by a group of scientist-experts, this 
book contains a wealth of information presented in 
such a readable manner as to be understandable by 
other than specialists. 

The volume is profusely illustrated, the authors 
using graphs and illustrations rather than complex 
mathematical formulae and lengthy discussions. De- 
scriptions and pictures of instruments, from the past 
to the ultra modern, for study of the earth’s magnetic 
field, earth currents, etc., are fascinating as well as 
very useful to the geophysicist. The chapters on mag- 
netic prospecting, with lucid descriptions of the various 
instruments used, as well as the clear outline of the 
methods are no doubt of great interest to all geologists. 

There are chapters on the causes of the earth’s 
magnetism; on the radio exploration of the earth’s 
outer atmosphere, with discussion of the basic prin- 
ciples of the radio-wave propagation in the ionosphere. 
In a chapter on the Aurora Polaris and the upper 
atmosphere there is discussed the Aurora’s causes and 
magnetic effects, etc. The electric effects of thunder 
clouds are also treated. The book contains also a very 
complete bibliography which considerably enhances 
its usefulness and value.—Hans Lundberg. 

Principles of Structural Geology, 4th Edition. By 
Charles Merrick Nevin. John Wiley & Sons, Inc., 1949. 
410 p. $6. The original purpose of this book was, in the 
author’s own words, “To discuss the deformation of 
the earth as simply as possible.” This policy has been 
continued through all the editions to date and the 
method of presentation has been revised following the 


effort has been made to simplify the basic explana- 
tions of this theory. The author has been very care- 
ful in separating known facts from accepted theory 
and has shown, on the basis of logic, where theory can 
be expected to support the physical evidence, in order 
to provide material for future study. 
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Much effort has been devoted to analyzing funda- 
mental theories relating to known geological forma- 
tions. One theory described in detail is that of isos- 
tasy, since much of the present earth deformation 
has been produced through the action of this law of 
equilibrium. The causes and effects of flexures, faults, 
joints and cleavage have been developed in detail, 
since these physical actions are the direct or indirect 
cause of every earth movement, large or small. The 
final chapters are devoted to laboratory exercises on 
methods of mapping surface structures which tend to 
show sub-surface geological structures. Much empha- 
sis has been given to this phase of the problem, since 
most structural geology is dependent entirely on ac- 
curate mapping and logical interpretation.—Esworthy 


Patent Law. By Chester H. Biesterfeld. John Wiley 
& Sons, Inc., N. Y., 1949. Second Edition, 267 pages. $4. 
In the revised edition of his earlier work, Mr. Biester- 
feld has presented a compact volume on patent law 
which fulfills his purposes: (1) a text that sets forth 
basic principles of patent law in terms comprehensi- 
ble to the general reader, and (2) a selection from 
the leading decisions enunciating the principles set 
forth. The author has incorporated recent changes in 
the patent laws and also many important court deci- 
sions. 

Chapter XVI, “Liability for Infringement,” has been 
revised in view of the abolition of profits as a measure 
of recovery in infringement suits. (IX) on “Uses” 
has been rewritten to add a section on non-patentabil- 
ity of products of nature and a more complete list 
of authorities, the enlargement of Chapter I, “Inven- 
tion and Discovery,” and the expansion of Chapter XX, 
“Patent Litigatica,” to include a brief discussion of 
Declaratory Judgment and Suits at Law, and of Chap- 
ter XIX on “Trade Secrets” to include a discussion of 
rights in ideas and the doctrine of “non-functional” 
features, that is, that in the absence of patent protec- 
tion, no one can monopolize elements of mechanical 
construction which are essential to the practical opera- 
tion of a manufacture. 

There are a few topics which might have been in- 
cluded in the text. For example, no reference was 
made to the subject of “utility,” which is one of the 
statutory requirements for a patentable invention. 
Furthermore, at a time when prosecutions of patent 
owners under the anti-trust laws have assumed such 
importance, a general discussion might have been in- 
cluded of the dangers involved in attempting to ex- 
tend the monopoly of a patent beyond its proper 
boundaries. 

From the standpoint of the chemist, engineer and 
student, the text is a very handy and compact one and 
should be particularly helpful to those desiring an over- 
all picture of patent law.—A. W. Deller. 


Association of Mine Managers of the Transvaal. 
Papers and Discussions, 1946-47. Published by the 
Transvaal Chamber of Mines, 1948. 421 pages. 

This book contains thirty-two papers on mining 
methods in South Africa, written by as many mine 
managers. Topics under which the papers are arranged 
include: Shafts, Exploitation, Ventilation, Haulage, Na- 
tive Labor, and others. This compendium of operating 
experiences and methods is attractively presented and 
copiously illustrated. 
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ECPD Holds Annual Meeting 


Engineers’ Council for Professional Development 
held its annual meeting this year in Chicago, with 
a record attendance of about 150, not including a 
sprinkling of ladies. The Council is a joint body of 
the four Founder Engineering Societies (AIME, 
ASME, ASCE, AIEE) and the American Institute 
of Chemical Engineers, the American Society for 
Engineering Education, the National Council of 
State Boards of Engineering Examiners, and the 
Engineering Institute of Canada. Headquarters 
were at the Edgewater Beach Hotel, and sessions 
were held on Friday afternoon, Oct. 28, and Satur- 
day morning, with adjournment following shortly 
after the luncheon on Saturday. Chairman Parker 
made his annual report at the dimmer on Friday, 
followed by a talk by Robert E. Wilson on “The 
Attitude of Management Toward Research.” Fri- 
day morning was devoted to an executive session 
of the Council at which accrediting was discussed. 

Inspection and accrediting of engineering cur- 
ricula continues the most notable achievement of 
ECPD. During the past year, delegatory commit- 
tees visited 74 colleges and universities, with 64 
inspections of new curricula and 250 reinspections 
of curricula previously accredited. Only 39 schools 
remain to be inspected in the immediate postwar 
program, according to the report of H. T. Heald, 
chairman of the Committee on Engineering Schools. 
Newly accredited engineering curricula in the field 
of the AIME were: University of Alabama, metal- 
lurgical ; Colorado School of Mines, petroleum (pro- 
duction and refining); Illinois Institute of Tech- 
nology, metallurgical; University of Kansas, petro- 
leum; University of Pennsylvania, metallurgical; 
Princeton University, geological; Rutgers Univer- 
sity, ceramic; A&M College of Texas, geological. 

Further additions have also been made to the 
accreditation of curricula of the “technical insti- 
tute” type, curricula in seventeen such institutions 
now having been approved. 

Ole Singstad, chairman of the Committee on Pro- 
fessional Recognition, reported that the qualifica- 
tions for proposed uniform grades of membership 
in engineering societies had been formulated. 
These were accepted by ECPD at the meeting and 
are being submitted to the various societies with 
the hope of acceptance. Three grades of member- 
ship are recommended: Member, Associate Member, 
and Student Member; with the two optional grades 
of Fellow and Affiliate, if desired. 

The Committee on Student Selection and Guid- 
ance and the Committee on Professional Training 
reported studies under way. The Committee on 
Principles of Engineering Ethics, represented by 
Wm. F. Ryan, vice-chairman, reported that the 
“Canons of Ethics” had been adopted during the 
year by the Engineering Institute of Canada, and 
that 56 societies, with a combined unduplicated 
membership of well over 100,000 engineers, had now 


died at the AIME Board meeting on Nov. 16, when 
AIME also approved the Canons. It is planned to 


was $8,051, and salaries, 
totaled $7,846. An office, under the direction of 
Miss Elsie Murray, is maintained on the 14th floor 
of the Engineering Societies Building in New York. 

Officers for the coming year, elected at the an- 
nual meeting, are: Chairman, H. S. Rogers, presi- 
dent of the Polytechnic Institute of Brooklyn; Vice- 
Chairman, L. F. Grant, associate professor, Queens 
University, Kingston, Ont.; Secretary, C. E. Davies, 
secretary, ASME; and Assistant Secretary, W. N. 
Carey, secretary, ASCE. The Executive Committee 
consists of the foregoing, plus V. T. Boughton, 
C. E. Lawall, J. W. Parker, E. W. Davis, L. F. 
Grant, C. G. Kirkbride, H. T. Heald, and C. 8. 
Crouse. 


AIME Annual Business Meeting 


Notice is hereby given that the Annual Business 
Meeting of the AIME will be held at the Hotel 
Statler, New York City, at 4:00 p.m., Monday, Feb- 
ruary 13, 1950, instead of on the third Tuesday in 
February, as provided in the bylaws. 

An executive session of the incoming Board of 
Directors will be held immediately following the 
Annual Business Meeting. 


AIME Dues Payable January 1 


Pursuant to Article II, Section 2, of the Bylaws of 
the AIME, notice is hereby given that dues for the 
year 1950 are due on January 1 as follows: 


ee 


Junior Membership ..............-.- 12.00 
Junior Members, thereafter .............. 17.00 
Student Associates, including an annual 

subscription to a journal ............ 4.50 


Student Associates, without journal sub- 
REED 5 pyc cecdbces sivasdecsedue . 
Bills for dues were sent during October and Novem- 
ber to members of the Metals and Petroleum 
Branches, and will be sent in December to mem- 
bers of the Mining Branch. Payment upon receipt 
of bill will be appreciated and will assure a prompt 
receipt of the journals upon publication in 1950. 


MINING ENGINEERING, DECEMBER 1949—5! 














new high in the number and variety of technical 
papers, a greater number of technical sessions, 
and bigger and better things in the field of enter- 
tainment—all are forecast for the big AIME An- 
nual Meeting, to be held February 12-16 in New 
York’s Hotel Statler. Each of the ten Divisions of 
the Institute is planning one or more sessions, and 
mi eight concurrent sessions are likely to be the 
Local Section activities will receive particular 
attention when the Institute gathers, and Delegates 
will have ample opportunity to discuss Section 
functions with the Board of Directors. A Council 
of Section Delegates will gather on Saturday morn- 
ing, Feb. 11, for an all-day session. The following 
day, Sunday, Section Delegates will meet with the 
Board of Directors in the morning, with discus- 
sions continuing through the afternoon if neces- 
sary. The educators will hold their customary ses- 
sions on Sunday afternoon and evening. All of 
these pre-Meeting conclaves are designed to avoid 
conflict with the technical sessions. 
General Dwight D. Eisenhower, president of Co- 








New York's gleaming, skyscraping 
Rockefeller Center, city within a 
city housing everything from golf 
schools fo consulates. Meeting 
delegates will find everything here 
to interest and amuse them when 
they're not busy attending techni- 
cal sessions in February. 
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lumbia University, will be the featured speaker at 
a “Welcoming Luncheon” which will officially open 
the Meeting on Monday. The man who led our 
fighting forces to ultimate victory, and who now 
heads one of the world’s largest educational insti- 
tutions,' will doubtless have an important message 
for the AIME Members who are helping to engi- 
neer the peace. 

The Annual Business Meeting of the Institute 
will also be held the first day of the week-long 
gathering. Every AIME Member is cordially in- 
vited to that meeting. The incoming Board of Di- 
rectors will-meet in executive session that evening, 
while the rest of those attending will start to par- 
take of New York’s fabulous entertainment facili- 
ties. Cocktail parties, a dinner-smoker, and radio 
and theatre parties will be arranged in advance by 
diligent members of the Entertainment Committee. 
Visits to the Metropolitan Museum of Art and to 
United Nations headquarters have been arranged 
for the ladies’ afternoon pleasure. 

Many noteworthy sessions are being planned to 
attract Members’ attention at the Hotel Statler. 
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Record-breaking array of ses- 
sions, papers, forecast  & the big 
February meeting in New York. 

Bring your problems to numerous 
symposiums and seminars. Eisen- 

*** hower to deliver keynote address. **** 
Special attention to Local Sec- 
tion activities planned. Bermuda 
cruise an added feature for post- 
meeting relaxation. 


The Minerals Beneficiation Division will sponsor 
symposium on mill management during the 
and it is hoped that mill operators will bring 
knotty problems and hard-won solutions to 
aired for the benefit of all concerned. The Institu’ 
of Metals Division will have a particularly active 
program, beginning its meetings on Sunday, Feb. 
12, and continuing with sessions during Monday, 
Tuesday, Wednesday and Thursday. The Extrac- 
tive Metallurgy Division has scheduled seven ses- 
sions for the week, among which will be a sym- 
posium on fume and dust collection. The usual 
Student Forum will be held by the Mineral Industry 
Education Division, and is tentatively schéduled 
for Monday morning. One of the high lights of the 
Petroleum Branch program will be a seminar on 
economics, production technology, and personnel 
problems. 

Social Events. On Tuesday, following the opening 
of technical sessions, social life will also begin in 
earnest, leading off with a luncheon and fashion 
show for the women in attendance. That evening 
is earmarked for an informal dance, but some mem- 
bers may wish to take advantage of the surprising 
number of tickets which have been secured for the 
hit show “South Pacific.” The gala social event of 
the week will, of course, be the Annual Banquet, 
scheduled for Wednesday night. Mining companies 
will be more than usually liberal in supplying favors 
at the social functions this year. The M. A. Hanna 
Co. will provide the souvenirs at the Welcoming 
Luncheon, the American Zinc, Lead and Smelting 
Co. at the Smoker, and the American Smelting and 
Refining Co. at the Annual Banquet. 

Petroleum men, the married ones that is, will 
not go unescorted to their Annual Dinner this year. 
In an unusual move, the committee in charge has 
elected to invite the ladies to this function. 

Cruise to Bermuda. A nautical return to prewar 
meeting pleasures will be offered this year in the 


etl 





General Dwight D. Eisenhower, president of Columbia 
University, who will address the Welcoming Luncheon. 


form of a post-meeting cruise to Bermuda. The six 
day trip will include 24% days on the island and 
3% days on the luxurious “Queen of Bermuda.” 
The all-inclusive cost will be about $180, or more 
if more elaborate shipboard accommodations are 
desired. Members and their families will thus have 
an opportunity to take and enjoy with congenial 
friends in the profession what is perhaps the most 
attractive short winter cruise out of New York. 
Leon V. Arnold, 36 Washington Square West, New 
York 11, N. Y., will gladly provide further infor- 
mation to those interested. Write before Dec. 31. 

A meeting announcement, with a blank for reser- 
vations for the social events, will be mailed early 
in January. Members can assure themselves of 
tickets for the events of their choice with a mini- 


in the profession and make new ones, to hear of 
the latest in technical progress in the mineral in- 
dustry field, and what is perhaps most important, 
to meet informally, in just one trip, dozens of the 
people you would otherwise have to travel all over 
the country to see. In private conversation you can 
get the low-down on many points that never appear 
in print. Many boast that they have come to many 
Annual Meetings but have never attended a Tech- 


arena, an occasional night club, and on 

nue and Broadway some good stores. So give your- 
self a winter vacation and bring along your 

heart or wife because this will be your last 
until 1952. 
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AIME Medalists for 1950 


Walter Hull Aldridge, 
president of the Texas 
Gulf Sulphur Co., was 
the guest of honor at a 
gala dinner at the Uni- 
versity Club, New York 
City, on Nov. 16 on 
which occasion he was 
given the John Fritz 
Medal for 1950. The 
medal is customarily 
rotated annually  be- 
tween the AIME, ASME, 
ASCE, and AIEE, and 
is given for notable 
scientific or industrial 
achievement. Mr. Aldridge was cited “as engineer of 
mines and statesman of industry who, by his rare tech- 
nical and administrative skills, has importantly aug- 
mented the mineral production of our country and 
Canada, and who, by giving unselfishly of his wisdom 
and vision, has guided his professional colleagues to 
higher achievements.” 

L. E. Young, President of the AIME, presided at the 
dinner, and introduced Louis S. Cates, chairman of the 
John Fritz Medal Board, who told of the history and 
purpose of the medal. John R. Suman, substituting for 
Cornelius F,. Kelley, who had suddenly been called to 
Montana because of the death of James R. Hobbins, 
told in his own inimitable way of the career and achieve- 
ments of the medalist. Harvey S. Mudd presented the 
medal and certificate, which was gracefully accepted 
by Mr. Aldridge. In his acceptance speech he was most 
optimistic of the possibility of finding new ore bodies 
to supply the mineral wants of the United States, and 
of devising improved techniques for discovery and 
treatment. He said in part: “I believe that exploitable 
deposits in the world are far larger than many students 
of the subject seem to think. Mining engineers, with the 
indispensable help of physicists and engineers in other 
branches of the profession, will find these deposits and 
deliver the products to industrial users in such quanti- 
ties as may be required. To doubt this is to under- 
estimate the ability of the members of the great en- 
gineering profession.” 

Dr. Young closed the evening by reading numerous 
telegrams and letters that had been received, and called 
upon several of Dr. Aldridge’s friends for informal re- 
marks. Those responding included Norman B. Holter, 
John M. Lovejoy, E. De Golyer, Henry Krumb, Herbert 
E. Treichler, Herbert G. Moulton, Charles A. Wight, 
J. T. Kilbreth, H. O. C. Ingraham, and H. L. Smith. 
Erle Daveler handled the arrangements for the party. 

A total of 77 had sent in their acceptances and every 
one was there. Besides those already mentioned, AIME 
members present included: E. G. Bailey, W. E. Wrather, 
D. H. McLaughlin, H. E. Dodge, A. J. McNab, H. K. 
Masters, A. L. Walker, Jr., F. E. Wormser, A. G. Wolf, 
R. F. Bacon, Clyde Williams, F. A. Ayer, S. H. Dolbear, 
E. C. Meagher, J. K. McCabe, M. L. McCormack, W. T. 
Lundy, J. H. R. Arms, H. DeWitt Smith, D. B. Gillies, 
L. E. Elkins, A. B. Kinzel, P. D. Merica, Bradley 
Stoughton, Wilber Judson, O. B. J. Fraser, J. F. Thomp- 
son, BE. R. Weidiein, C. V. Millikan, H. R. Wemple, M. B. 
Gentry, Philip Kraft, J. C. Kinnear, R. H. Sales, T. B 
Counselman, 8. J. Swainson, and E. H. Robie. Also in 
attendance were friends of the Guest of Honor from 
among many in professions other than engineering. 


Walter H. Aldridge 
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Charles F. Rand Mem- 
orial Medal to F. H. 
Brownell, “For sound 
leadership in the admin- 
istration of nonferrous 
mining and metallurgical 
enterprises and for out- 
standing contributions 
to society in financial 
and legal matters relat- 
ing to the nonferrous 
metal industry.” 

James Douglas Metal- 
lurgical Medal to Francis 
C. Frary, “For distin- F. H. Brownell 
guished achievement in 
science and contribution to society by broadening the 
field of knowledge in all phases of the aluminum in- 
dustry, and for his notable success in directing a vast 
research project in this 
industry.” 

William L. Saunders 
Mining Medal to Howard 
N. Eavenson, “For the 
leadership he has con- 
tributed to the mining 
profession, and particu- 
larly for his engineering 
skill in design, construc- 
tion and installation of 
productive facilities for 
the coal mining industry, 
coupled with his inspira- 
. tional aid to other re- 

Francis C. Frary search and his thorough 
and expressed knowledge of the economic problems 
of the coal industry.” 

Anthony F. Lucas Petroleum Medal to William E. 
Wrather, for his untir- 
ing leadership in guiding 
and developing the sci- 
ence of petroleum geol- 
ogy, for reducing this 
science to effective appli- 
cation in practice, and 
for the inspiration he 
has given to others in 
the profession by his 
dedication to public ser- 
vice.” 

Other medalists and 
award winners, with 
their pictures and cita- 
tions, will be included in 4% We Bovencep 
a later issue of the journals, probably in the Janu- 
ary 1950 number; Erskine 
Ramsay Coal Medal to Paul 
Weir; R. H. Richards 
Award to A. F. Taggart; 
Rossiter W. Raymond Me- 
morial Award to Walter R. 
Hibbard; Robert W. Hunt 
Silver Medal to John S. 
Marsh; Metals Division An- 
nual Award to M. Cohen 
and W. J. Harris, Jr. 





= 





William E. Wrather 
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Information and Advice to Members of the AIME Nominating Committee 
Resolution Adopted by the Board of Directors on April 17, 1936 and Amended on May 21, 1947 and Nov. 16, 1949. 


Recognizing the fact that the problems of the com- 
mittee named by the Board to prepare the “official 
ticket” for officers and Directors of the Institute are 
various and difficult; and desiring to assist this com- 
mittee by setting forth some of the principles that 
should guide the committee and some of the qualifica- 
tions that should be required of candidates, the fol- 
lowing suggestions are formulated and the Secretary 
is directed to publish them in the monthly journals 
concurrently with the publication of the names of each 
newly appointed Nominating Committee and to send 
a copy to each member of the Committee. 


Nominations to Be Made. Each year nine Directors 
are nominated. One of these nine Directors serves as 
President for one year, then two years as Past Presi- 
dent, and two serve as Vice-Presidents for their entire 
term of three years. It is the duty of the Nominating 
Committee to nominate eight Directors including those 
who are to serve as President and Vice-Presidents. The 
ninth Director is nominated by the Board of Directors. 

In the event that a nominee. for President or. Vice- 
President is already a Director, whose term will not 
have expired when he takes his new office, it will be 
the duty of the Board in accordance with Article VI, 
Section 3 of the Bylaws to elect a successor to fill his 
unexpired term as Director. The Nominating Com- 
mittee need therefore give no consideration to this 
question in case their nominee for one of these offices 
is already a Director. A Directcr may be nominated to 
succeed himself. 


Geographical Distribution. The Bylaws provide that 
“the Nominating Committee shall, so far as practicable, 
distribute the representation on the Board geographi- 


cally.” To assist the Nominating Committee in carry- ° 


ing out this provision of the Bylaws and to encourage, 
so far as will not conflict with other necessary con- 
siderations, a consistent basis for such distribution from 
year to year, the United States, Canada, and Mexico 
have been divided into fifteen districts, as shown on 
the official map. (See page 66, 1948 Directory.) On 
the basis of number of members, Districts 1, 5, 6, 11, 
12, 13, 14, and 15 would be entitled to one Directorship 
each; District 2, three Directorships; District 3, eight 
Directorships; 4 and 10, two Directorships each; and 
Districts 7, 8, and 9, two Directorships between them. 
This leaves two Directorships at large. 

Attention is called to the fact that many Institute 
members now resident in New York formerly lived 
in the West, South, or North and still have intimate 
business connections that compel them to visit various 
parts of the country periodically. Suitable choice of 
such candidates may assist the Committee in attaining 
a well-balanced geographical distribution. Such men 
are particularly valuable as Directors and their nomi- 
nation and election tends to minimize the objection 
that a large number of Directors reside in New York. 


Consultation with Local Sections. In order that the 
members residing in a District may be given an oppor- 
tunity to express preference as to their representa- 
tive or representatives, the Nominating Committee 
should invite the Local Sections in each District to 
suggest candidates for the consideration of the Commit- 
tee. While the Committee may not always find it 
practical to nominate a person so proposed, such en- 
dorsement should be given primary consideration by 
the Nominating Committee. 


Distribution as to Major Interest. In addition to geo- 
distribution of Directorships it is highly 
desirable that the Board should include representatives 
of ali the various phases of Institute activity. Each 
of the technical Divisions is entitled to representation 
by one or two Directors whose major interest is in its 
field, and so far as practicable and consistent with 
other considerations, such representation should be 
proportional numerically to the membership in these 
Divisions. With the same end in view, it is desirable 
that the Directors should represent diverse fields, for 
example, geology, iron mining, nonferrous metallurgy, 
economics, and ore dressing. In seeking to maintain 
appropriate technical Division and group representation 
on the Board, the Nominating Committee may seek and 
solicit the suggestions of individual Divisions or groups. 
The Committee may note in this connection that the 
Chairman of each Division is a voting member ex officio 
of the Board of Directors during his term in office. - 
In nominating the Candidate for Director and Presi- 
dent, particular consideration should be given to “major 
interest.” It is desirable that the principle of rota- 
tion as to primary interest should be a factor in se- 
lecting the Presidential candidate. 
of Directors. In establishing definite geo- 
graphical Districts for the selection of Directors, it 
is the purpose and hope of the Board that an effective 
liaison between the Board and all sections of the coun- 
try can be maintained. To this end, each Director will 
be considered as representing a geographical District. 


District or his Division. It is the duty, therefore, 
cf the Nominating Committee to make it clear to the 
prospective nominee that, in addition to the honor, the 
position of Director carries with it definite responsi- 
bilities. The Committee should receive from the Local 
Sections suggesting candidates, or otherwise obtain as- 
surance from the candidate that he is able and willing 
to undertake these responsibilities. 

A Director should plan to attend at least two meet- 
ings of the Board, and as many other meetings as is 
practical, taking into account the distance he resides 
from New York; he should keep himself informed of the 
activities of the technical Division and Branch that rep- 
resents his major interest and should attend meetings 
of that Division when practical; and he should keep in 
close touch with the officers of the Local Section or 
Sections in his district by attending meetings of the 
Sections or otherwise and should assume a personal re- 
sponsibility for promoting healthy Local Section ac- 
tivities. 

The Board offers this Information and Advice to 
assist the Nominating Committee in its functions but 
points out that Article IX. Section 1, paragraph 4 of 
the Bylaws which reads: “This Committee shall proceed 
to the selection of candidates and the naming of & 
ticket. In making such selections the Nominating 
Committe, shall, so far as practicable, distribute the 
representation on the Board geographically, provided 
that seven Directors shall be residents of New York 
City or the territory within a radius of fifty miles of 
the headquarters of the Institute” is the mandatory 
instruction to the Committee and that the interpreta- 
tion of this paragraph and matters outside its intent 
are left to the discretion of the Committee. 
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NOMINATING COMMITTEE FOR OFFICERS 
FOR 1951 


Members at Large 


O.B.J. Fraser, Chairman—aAssistant Manager, De- 
velopment and Research Division, International 
Nickel Co., 67 Wall St., New York, N. Y. 


Paul E. Fitzgerald—Dowell Incorporated, 524 Ken- 
nedy Bldg., Tulsa 3, Okla. 


P. D. I. Honeyman—Inspiration Consolidated Cop- 
per Co., Inspiration, Ariz. 


Local Section 

Representatives 

BOSTON-—Raymond B. Ladoo, 42 Huntington Road, 
Newton, Mass. 


(Canada)—H. M. Griffith, Works Mgr., Steel Co. of 
Canada, Ltd., Hamilton, Ont. 


CENTRAL APPALACHIAN—Charles T. Holland, 
Virginia Polytechnic Institute, Blacksburg, Va. 


DELTA—F. E. Simmons, Jr., Houma, La. 


DETROIT—Roger F. Mather, Chief Metallurgist, 
Kaiser-Frazer Corp., Willow Run, Mich. 


LEHIGH VALLEY—E. A. Anderson, New Jersey 
Zinc Co., Palmerton, Pa. 





DECEMBER ie 
2 Columbia Section, AIME. = hater 
4-7 AIChE, national meeting, Pitts- =a 
AIME. 
burgh, Pa. 
5 Boston Section, AIME. % 


& Society for Applied Spectros- 
copy, New York City. 

7 American Mining Congress, An- 
nual Business Meeting, New 
York City. 

7 Chicago Section, AIME. W. C. 


26-31 


JANUARY 1950 


Coming Meetings 


Detroit Section, AIME. 
Gulf Coast Section, AIME. 
D. C., Section, 


21 Southwest Texas Section, AIME. 

Alaska Section, AIME. 

AAAS, Penn zone hotels and 
Columbia Univ., New York City. 

27 Montana Section, AIME. 





NEW YORK—T. B. Counselman, The Dorr Co., 570 
Lexingtor Ave., New York 22, N. Y. 


NEVADA—Louis D. Gordon, Supervisory Engineer, 
State of Nevada, Mining Section, RFC, Reno, Nev. 


OREGON—Pierre R. Hines, 1007 E. Burnside St., 
Portland 14, Oreg. 


SOUTHERN CALIFORNIA—wWalter B. Hester, 
294 St. Albans Ave., S. Pasadena, Calif. 


SOUTHEAST—W. C. Chase, General Superinten- 
dent of Mines, Alabama Byproducts Corp., Bir- 
mingham, Ala. 


SOUTHWESTERN NEW MEXICO—David W. 
Boise, 917 West St., Silver City, N. Mex. 


SOUTHWEST TEXAS—R. C. Granberry, Jr., Hum- 
blé Oil & Refining Co., Corpus Christi, Texas. 


TRI-STATE—George M. Fowler, 608 Joplin Na- 
tional Bank Bldg., Joplin, Mo. 


UPPER PENINSULA—Grover J. Holt, Cleveland- 
Cliffs Iron Co., Ishpeming, Mich. 


UTAH—B. E. Grant, U. S. Smelting Refining and 
Mining Co., 1119 Newhouse Bldg., Salt Lake City, 
Utah. 





FEBRUARY 1950 

10 Southwestern Section, Open 
Hearth Steel Committee, Iron 
and Steel Division, St. Louis, Mo. 

12-16 Annual Meeting, AIME, Statler 
Hotel, New York City. 


APRIL 1950 


4-7 Nat'l Assn. of Corrosion Engi- 
neers, St. Louis. 

10-12 Open Hearth Conference, and 
Blast Furnace, Coke Oven and 








Schroeder on synthetic liquid 
fuels. 


7 New York Section, AIME. L. E. 
Young on research in coal min- 
ing. 

8-10 Seventh Annual Conference, 
Electric Furnace Steel Commit- 
tee, Iron and Steel Division, 
AIME, Hotel William Penn, Pitts- 
burgh. 


9 Rio de Janeiro Section, AIME. 
9 St. Louis Section, AIME, York 
Hotel 


13 Delta Section, AIME. W. H. Skin- 
ner on gas condensate well cor- 
s. 


13 East Texas Section, AIME. 

14 Connecticut Section, AIME. F. 
H. Wilson on r part- 
ing of 70:30 brass. 

14 El Paso Metals Section, AIME. 

14 San Francisco Section, AIME. 

15 Carlsbad Potash Section, AIME. 

15 Uteoh Section, AIME. 

16 Oregon Section, AIME. 


2 Boston Section, AIME. 

4 Chicago Section, AIME. T. B. 
Counselman on Fluidization of 
Solids in Noncatalytic Opera- 
tions. 

& Columbia Section, AIME. 

10 Delta Section, AIME. Water in- 
jection. 

10 East Texas Section, AIME. 

It El Paso Metals Section, AIME. 

11 San Francisco Section, AlME. 

11 Southwestern New Mexico Sec- 
tion, AIME. 

13 Rio de Janeiro Section, AIME. 

16 Minnesota Section, AIME. An- 
nual meeting, Hotel Duluth, Du- 
luth, Minn., Mining symposium 
conducted by the Center of Con- 
tinuation Study, of the Univ. of 
Minn. follows annual meeting on 
Jan. 17 & 18. 

16-19 Plant Maintenance Show, 4- 
day exposition and conference, 
Auditorium, Cleveland, Ohio. 

18-20 American Society of Civil Engi- 
neers, annual meeting, New York. 

30-Feb. 3 AIEE, winter meeting, Hotel 
Statler, New York. 


Raw Materials Conference, Neth- 
erland Plaza Hotel, Cincinnati. 
19-21. American Society of Civil En- 
gineers, spring meeting, Los An- 


geles. 
23-26 American Ceramic Society, 
annual meeting, New York City. 
24-26 AMC Coal Convention, Neth- 
erland Plaza Hotel, Cincinnati, 
Ohio. 
25-26 Annual Metal Powder Show, 
Book-Cadillac Hotel, Detroit. 


OCTOBER 

21-27 National Metal Congress, 
Chicago. 

DECEMBER 1950 

7-9 Electric Furnace Steel Con- 
ference, Iron and Stee! Div., 
Hotel William Penn, Pittsburgh. 

APRIL 1951 


2-4 Open Hearth and Blast Furnace, 
Coke Ovens and Raw Materials 
Conference, Iron and Steel Divi- 
sion, Statler Hotel, Cleveland. 
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Conditions Under Which 1950 Publications 
Are Available to Members 


Pursuant to Article X of the By- 
laws of the AIME, the following in- 
formation is hereby given as to the 
“conditions, prices, and terms under 
which the various classes of mem- 
bers, and Student Associates, sever- 
ally, shall be privileged to obtain 
publications of the Institute during 
the ensuing year.” 

Publications authorized for 1950 
publication include the following: 

Mining Engineering, putlished 
monthly, containing material, includ- 
ing technical papers, of interest to 
those engaged in exploration, mining 
geology and geophysics, and metal, 
nonmetallic, and coal mining and 
beneficiation, and fuel technology. 

The Journal of Metals, published 
monthly, containing material, includ- 
ing technical papers, of interest to 
those engaged in nonferrous smelting 
and refining, iron and steel, and phy- 
sical metallurgy. 

The Journal of Petroleum Technol- 
ogy, published monthly in Dallas, con- 
taining material, including technical 
papers, of interest to those engaged 
in petroleum production. 

Current copies of any one of the 
above journals will be supplied to all 
members in good standing without 
further charge. (A member ceases to 
be in good standing if current dues are 
not paid by April 1.) If more than one 
of the monthly journals is requested, 
$4 extra will be charged for an annual 
subscription, or 75 cents for single 
copies. The nonmember subscription 
price for each journal is $8 in the 
Americas; foreign, $9. Student Asso- 
ciates who pay dues of $4.50 will be 
entitled to the same privileges for all 
publications as members except as 
noted below; those who pay $2 will 
not receive individual subscriptions 
to the journals but otherwise have the 
same privileges. 

Three volumes of “Transactions” 
are authorized for 1950 publication, as 
follows: No. 184, Mining Branch; No. 
185, Metals Branch; and No. 186, 
Petroleum Branch. These volumes 
will be available to paid-up members 
at $3.50 each for a first copy. Non- 
members $7 in the United States; 
foreign $7.50. 

Special volumes now planned for 
publication in 1950 include the fol- 
lo 

(1) Open Hearth Proceedings. Price 
to AIME members, $7.50; to students 
in accredited colleges in the United 
States, $3. 

(2) Blast Furnace, Coke Oven, and 
Raw Materials Proceedings. AIME 
members $5; students as above, $2.50. 

(3) Electric Furnace Steel Proceed- 
ings. AIME members $7; students as 
above, $3. 

(4) Symposium on Tube Production 
Practice. Price to be set. 


(5) Basic Cpen Hearth Steelmak- If 
ing, 2d ed. Price to be set. 

(6) Statistics of Oil and Gas De- 
velopment and Production. AIME 


members $3; nonmembers $6. 


(8) Conservation of Petroleum, by 
Stuart Buckley. Date of publication 


and price to be determined. 


(9) Coal Preparation, 2d ed. Price 
to members $4 for one copy; addi- 
tional copies at nonmember price of 


$8. 


on request. 


What Went on at Recent Local Section Meetings 




















ATTEND- SPEAKER, AFFILIATION, 
SECTION DATE | ANCE AND SUBJECT 
Mea roses. < .ade: Oct. 24 22 H. G. Wilcox, RFC, on history and purpose of the 
Black Hills.......... Sept. 16 51 N. Herz, Homstake Mining Co., on postwar metal- 
lurgical problems. 
} Yee ae ry ir Oct. 3 68 R. L. Nichols, Tufts College, on the Aretic and 
Antarctic. 
Carisbad Potash... .. Sept. 15 85 L. E. Yow President, AIME, on mining aspects 
vs of the ECA’ 
Carlsbad Potash... .. Oct. 20 50 pat Wolf, Texas Gulf Sulphur Co., on sulphur from 
CRIRME. 55 dd ccnses Sept. 14 85 Sir y Praga ne moos boners Bae | Iron pe pont Bere Baseared 
CMMs i ceias Oct. 11 86 L. E. Young, President, ATME. 
Cc ees Sk oie Oct. 7 13 Spielman, Washington State College, on cur- 
— Aa for mining schools. 
Connecticut. ........ Oct. 12 32 A. Phillips, Yale Univ., on metallurgy in Brazil. 
L. E. ¥: M technical assist ance 
El Paso Metals. ..... Sept. 13 82 pw oung, Poesiiant, AM ae 7 
Stacia on ulsing MS of mento 
LASTS Eept. 20 115 A. YF’. Decade, Stanclind C8 4 Gon Ce. oe hes 
ow ” and political history of the Tidelands controversy. 
SEIS END Ga Sept. 7 62 J. E. Smith, Johnson Oil Field Service Co., on drill 
7 fe stem testing in open hole. 
Lehigh Valley .| Sept. 7-8 43 Annual inspection trip, N. J. Zinc Co. mine and mill. 
Lehigh Valley........ Oct. 21 84 J. E. M. Wilson, Jeffrey Mig Co,., on mechanica 
7 mining of bituminous coal. 
Moenteme....5.-+..5: Oct 13 110 L. E. Young, President; AIME. 
UP oer " 51 E. A. Cocanower and L. Bethlehem 
North Pacific Sept. 22 ~T 4 history of Was 
industry, and mad. Bo raw materials for a Seattle 
plant, respectively. 
North Pacific. ....... Oct. 17 60 L, E. Young, President, AIME. 
New York........... Sept. 7 112 E. Just, ECA, on current strategic materials develop- 
ment in the ERP. 
PJdeaatec Oct. 13 103 M. L, Haider, Imperia Oil, Ltd., on Canadian oi! 
New York... level -. 
Ohio Valley......... Gant. GP: 1 ...ust ies G. von Stroh, aap on an analysia for a continuous 
mining machine 
sg D. Blackie and B. W. Dunnington, students, Ohio 
son ng per: = » rH Gete..en looking Labrador over, and corrosion 
at elevated Peace hg respectively. 
P lvania- Oct. 28 180 J. B. afer, dems, of health, Commenwasitn gt Bite 
“Anthracite on abating stream pollution. 
Rio de Janiero....... Bagh. B fhaivewesiees A. 1 do Otrabe, Melee Feedee Gael: 
nice acdc Sept. 22 |..........| L. J. de Morais, Cia. Acos de Itabira on 
Rio de Janiero P BBS Repost 
io de Janiero....... oe & eee 6. F. Abreu to UNSCCUR, on 
ange HOR eeting and wait to rit ta oil cheeks plant. 
es t. 14 233 J.L P. Cam Lane Wells Co., on the correlation 
Renta Teme Peal of enue neutron radioactive well logs. 
Southeast. .......... Oct. 4-5 96 L. E. Young, President, AIME. 
Southeast. .......... Oct. 21 119 A. C. Fieldner, USBM, on coal and its utilization. 
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Personals 


Robert E. Baarson is working for the 
Eagle-Picher Co. as an engineer in 
exploratory research. His address is 
2512 Main St., Joplin, Mo. 


T. H. Barrett, formerly associate pro- 
fessor at Robert College, Istanbul, 
Turkey, is teaching at Michigan Col- 
lege of Mining and Technology, 
Houghton. He was recently reelected 
a director of the Construction Men’s 
Association of New York City, but 
expects to have time for some con- 
sulting work. 


Oliver W. Borgeson, a ‘49 graduate 
of Michigan College of Mining and 
Technology, is sales representative in 
the Lake Superior district for the 
Mine Safety Appliances Co. His ad- 


dress is 617 N. 10th Ave. E., Duluth 5. 


Everett O. Bracken received his B.S. 
degree in geological engineering from 
the Montana School of Mines in June 
and is employed by the Silver King 
Coalition Mines Co. at Park City, 
Utah, as a junior geologist. 


Andre L. Brichant has taken up his 
duties as manager of the Belgian 
Government trade exhibition in Kan- 
sas City, Mo. The exhibition opened 
at the end of October and will be of 
a@ permanent character. 


Joseph F. Brown worked last summer 
for the Lehigh Navigation Coal Co. 
and then returned to Columbia to 
study for an EM degree under a 
Krumb Fellowship. 


Charles H. Burgess, mining consultant 
and geologist, succeeded Evan Just 
az director of the strategic materials 
division of ECA on Nov. 14. After 
more than sixteen months as director, 
Mr. Just returned to the editorship 
of E&MJ. Mr. Burgess had been 
deputy director of the ECA division 
since October 1948. He had worked 
for Anaconda and the Quartz Hill 
Mining Co. and during the war was 
with the BEW, OPA, and WPB. 


Donald Carlisle is a lecturer in the 
department of geology at the Univer- 
sity of California at Los Angeles. 


D. J. Christie has left S. W. Africa, 
where he was a metallurgical engi- 
neer for the Tsumeb Corp., to become 
a student at the Harvard Business 
School. 


A. F. Crosby recently took the post 
of mill superintendent with the New 
York and Honduras Rosario Mining 
Co., San Juancito, Honduras. 


James W. Crosby, Ill, recently took 
the post of junior mining geologist 
with the California State Division of 
Mines and Geology. His address is 
543 Ramsell St., San Francisco 27. 





Herbert Hoover 


Herbert Hoover received the Freder- 
ick W. Taylor Key of the Society for 
Advancement of Management on Nov. 
3, in recognition for his services to 
the nation as chairman of the Com- 
mission on Organization of the Ex- 
ecutive Branch of the Government. 
The key is presented annually for the 
outstanding contribution to the ad- 
vancement of the art and science of 
management as conceived by F. W. 
Taylor, pioneer of scientific manage- 
ment. 

On Feb. 10 Mr. Hoover will be one 
of the recipients of the 10th annual 
Moles award. The Moles, composed of 
men now or formerly engaged in the 
construction of tunnel, subway, sewer, 
foundation, marine, subaqueous, or 
other heavy construction, honor one 
member and one nonmember for their 
contributions to the construction field 
and for their achievements as citizens. 
Mr. Hoover is the 1950 nonmember 
recipient. 


Erle V. Daveler, vice-president and 
director of the American Zinc, Lead 
and Smelting Co., married Mrs. Lola 
Bullard at the Church of St. Ignatius 
Loyola, New York City, on Oct. 27. 
Mr. Daveler, a director of the AIME, 
is chairman of the Institute’s Finance 
Committee. 


C. B. E. Douglas, after spending most 
of the summer in Alaska, returned to 
the Boston office of the U. S. Smelting 
Refining and Mining Co., which is now 
his headquarters. 


Johannes 8S. Enslin is inspector of 
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mines, Department of Mines in Johan- 
nesburg, S. Africa. 


A. W. Estey can now be addressed 
in care of Nicholson Mines Ltd., Box 
42, Fort McMurray, Alta. 


K. R. Fleischman is mining engineer 
and metallurgist for Dickson Primer 
& Co., Pty., 73 Day St. Sydney, 
N.S.W., representing Metal Traders 
Ltd., London, and Metal Traders Inc., 
New York, in their metal and ore 
buying interests throughout Aus- 
tralasia. 


J. F. Frost left the Northern Peru 
Mining and Smelting Co. in Trujillo 
to go to Buchans, Newfoundland, 
where he can be reached in care of 
the Buchans Mining Co. 


E. D. Gardner took up permanent 
duties at Washington, D. C., on Oct. 
20 as chief mining engineer with the 
Bureau of Mines. He had been in 
Denver, working on oil shale. 





Walter R. Brown 


Walter R. Brown has bought a home 
at 3320 NW 4th St., Miami 35, Fia., 
in which to house his family while he 
is away. At the moment he is not 
engaged in mining work but has hopes 
of some for the future. 


IL. G. Irving, mining engineer of Butte, 
and his associates are carrying on 
active development work at three 
properties in Montana which were 
prominent a number of years ago, the 
Pyrenees, the Spar, and the Norwich 
mines. 


Dean D. Kerr graduated from the 
University of Kansas in August and 
is employed by the Utah copper divi- 
sion of the Kennecott Copper Corp. 

















His address is 55 2nd Ave., Midvale, 
Utah. 


Edward J. Lee can be reached at 746 
Madison Ave., Scranton, Pa. He is an 
engineer with the Hudson Coal Co. 


Hain Te Lee is working for the Grand- 
view Mine at Metaline Falls, Wash., 
as assayer. 


Paul Linz has been made chairman of 
the board of directors of the South 
American Minerals and Merchandise 
Corp. He continues as personal as- 
sistant to Mauricio Hochschild in all 
his enterprises. SAMINCORP repre- 
sents Hochschild interests in Peru, 
Bolivia, Chile, Argentina, and Brazil. 


Orville R. Lyons left Battelle Memo- 
rial Institute on Nov. 1 to become coal 
preparation engineer with Heyl & 
Patterson, Inc., Pittsburgh. 


Vernon L. Mattson, former chief en- 
gineer for the Consolidated Feldspar 
Corp., is director of the Colorado 
School of Mines Research Foundation. 
His home address is 1198 Pikeview St., 
Lakewood Station, Denver. 


G. C. McCartney recently moved his 
consulting office to 15 King St. W., 
Toronto 1, Ont. He is devoting con- 
siderable time to the search for ura- 
nium deposits, especially in the Lake 
Athabaska area of Northern Sas- 
katchewan. 


L. Charles McHenry, who graduated 
from Missouri School of Mines last 
June, is an engineer with the Tennes- 
see Coal, Iron and Railroad Co. His 
address is 2208 Clarendon Ave., Bes- 
semer, Ala. 


Edward C. Meagher, treasurer of the 
Texas Gulf Sulphur Co., has been re- 
elected president of United Engineer- 
ing Trustees. James L. Head, Chile 
Exploration Co., was re-elected as- 
sistant treasurer and John H. R. Arms 
continues as secretary. 


William L. Merritt has opened a con- 
sulting mining engineering, office at 
1108 Hobart Bldg., 582 Market St., 
San Francisco 4, and has discontinued 
both the Ohio and Sanger, Calif., ad- 
dresses. 


Melbourne W. Miller graduated from 
the Colorado School of Mines last 
May and is employed by the Euclid 
Road Machinery Co. of Cleveland, 
Ohio, as a field engineer. 


R. C. Morgan is working as a junior 
engineer for the Columbia Iron Min- 
ing Co. at the Iron Mountain mine. 
His address is 171 S. 100 E., Cedar 
City, Utah. 


Just thirty years ago, when Horace 
Winchell was President of the AIME 
and Herbert Hoover had been selected 
as the President for the ensuing year, 





born desire and energy to do the job 
before her as well as possible, with 
no complaint about occasional over- 
time or the extra assignments that 
fall to the lot of a willing worker. 

In the years since 1919 most of 
Grace Pugsley’s work has been in one 
capacity or another on the magazines 
that the Institute publishes, and in 
recent years she has been secretary 
and assistant to the advertising man- 
ager of Mining and Metallurgy and 
Mining Engineering and production 
manager of these journals and of the 
annual Directory. Having served 
longer than any one else on the AIME 
staff, she has often been its spokes- 
man and representative, and naturally 
is one of the chief figures in such 
social events as the Christmas staff 
party. Five years ago she became Mrs. 
E. F. Stickle. Two other young ladies 
who joined the Institute staff within 
a year after Grace Pugsley—Grace 
Townsend and Irene Klein—are also 
still on the roll. 

The Secretary, who joined the In- 
stitute as a Member the same time 
that Grace did as an employe unites 
with the staff in congratulating her on 





Sidney J. McCarroll 


Sidney 2. McCarroll resigned as man- 
ager of Minerales de Nacozari on Nov. 
1. This resignation coincides with the 
withdrawal of American interests 
from the company, which is now Mex- 
ican controlled. His present address 
is 1446 12th St., Douglas, Ariz. 


ville, and Combustion Engineering. 


Stuart St. Clair returned to New York 
in October after ‘‘20,000 miles over 
Africa” by air safari. He represented 
Overseas Consultants, Inc., of New 


The trip took three months and in- 
cluded all of Tanganyika and much of 
Kenya, Nyasaland, and N. and 8. 
Rhodesia, and a little of Belgian 
Congo and Portuguese East Africa. 


Robert T. Sanden, recent graduate of 
the University of Minnesota, is an 
assistant research engineer for the 
M. A. Hanna Coal and Ore Co. He 
can be reached at 2623% ist Ave., 
Hibbing, Minn. 


Donald J. Saunders is attending the 
University of Minnesota graduate 
school, working for an M.S. degree in 
geology. 
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Carl W. Sawyer is a metallurgist at 
King Lease Inc., Ouray, Colo. The 
mine, located about six miles from 
Ouray, produces lead, zinc, gold, and 
silver. 


Alan A. Sharp, stationed with the Bu- 
reau of Mines health and safety divi- 
sion at Phoenix, was recently trans- 
ferred to Denver, which has just been 
designated as regional headquarters 
for the Bureau’s Rocky Mountain 
area. Having cut his eye teeth in min- 
ing around Colorado, he finds the 
change welcome and anticipates good 

within short driving distance 
from the mile-high city. 


Philip J. Shenon is now in Salt Like 
City filling the post of chairman of 
the division of mineral engineering 
at the School of Mines of the Univer- 
sity of Utah. 


Robert H. Shepard has accepted the 
post of company geologist with Malco 
Refineries, Inc., of Roswell, N. M. He 
had been with the U. S. Geological 
Survey. 


Daniel C. Shewmon has become an in- 
structor with the mining department 
of West Virginia Institute of Tech- 
nology, Montgomery, W. Va., after 
working nearly five years with the 
New Jersey Zinc Co., both in New 
Jersey and Virginia. 


John P. Skinner has been transferred 
from Franklin, N. J., by the New Jer- 
sey Zinc Co. to the Eagle mine in 
Gilman, Colo., as assistant mine fore- 
man. 


Alex J. Speal has been employed as 
assistant mine engineer by the Rich- 
ard Ore (Iron) Co., Wharton, N. J., 
since graduating from Lafayette Col- 
lege as a mining geologist in June. 
His address is Box 243, Mt. Hope Rd., 
Rockaway Township, N. J. 


Hugh S. Spence has retired from the 
Mineral Resources Division, Canadian 
Bureau of Mines, after 39 years of 
service. The Bureau’s specialist in a 
wide range of industrial minerals, he 
is also an authority on radioactive 
minerals having made the first official 
report on the pitchblende discoveries 
at Great Bear Lake in 1931. His 
Prospector’s Guide to Uranium and 
Thorium Minerals has had the widest 
circulation of any publication put out 
by the Bureau. Now he intends to en- 
gage in private consulting practice, 
with an address at 222 Argyle Ave., 
Ottawa, Ont. 


Coareey:. We. Semen societal Sees tp 
Colorado School of Mines last May 
and is now employed by the Magma 
Copper Co., Superior, Ariz. Mail 
reaches him at P. O. Box 587, Su- 
perior. ; 


Ernest M. Spokes, after acquiring a 
M.S. degree in mining engineering in 


August, was made assistant professor 


of mining engineering at the Univer- 
sity of Kentucky on Sept. 1. 


Edward Steidle, Jr., is in Paris as an 
engineer adviser on mine mechaniza- 
tion for the Joy Mfg. Co. 


W. BR. Storms has been transferred 
by the Bureau of Mines from Silver 
City, N. Mex., to Tucson, Ariz., where 
his address is 4020 E. Whitman St. 





Rinaldo V. Taborelli 


Rinaldo V. Taborelli went to the New 
Mexico School of Mines in October as 
development contract officer at the 
school, whose research and develop- 
ment division has a contract with the 
Bureau of Ordnance. Along with his 
regular duty, the present assignment 
affords interesting contact with his 
neglected profession—mining. 


G. Douglas Strachan has been with 
the United States, Philippine War 
Damage Commission in Manila since 
July, 1948. At the present time he is 
in charge of the mining section, with 
the full responsibility of appraising 
and adjudicating all mine damage 
claims. 


Weston Thomas, formerly with the 
Potash Co. of America, is now with 
the Climax Molybdenum Co., New 
York City. His new residence ad- 
dress is 191 Main St., Southport, 
Conn. 


George A. Thompson, Jr., has been 
made assistant professor of the Stan- 
ford School of Mineral Sciences. 


Verle B. Utzinger, former student at 
the University of Illinois, is now field 
engineer for the Muller Co., Decatur, 
Til. 


John Vanderwilt spent last summer 
in Norway as a consultant for the 
Strategic Materials Division of the 
ERC. He traveled extensively in Nor- 


way, examining the iron deposits of 
Sydvaranger near Kirkenes and the 


60—MINING ENGINEERING, DECEMBER 1949 





Dunderland deposits, north east of 
Mo i Rana. The concentrating plant 
at Kirkenes was completely destroyed 
in 1944 by the retreating Germans 
and much of the destruction is still 
evident although a large part of the 
town has been rebuilt. Reconstruc- 
tion of the plant is underway, aided 
by ECA funds, with partial comple- 
tion hoped for in 1951. A steel plant 
is under construction at Mo i Rana. 
Pyrite ores are probably the most im- 
portant; Mr. Vanderwilt saw repre- 
sentative deposits. Of the mica, nick- 
el, copper, cobalt, manganese, graph- 
ite, and a few nonmetallic minerals, 
graphite is the most important at the 
moment. Norway has not had, and 
still is not having, an easy time, but 
they are working hard and no doubt 
will rebuild the forty percent of their 
industrial wealth destroyed by the 
war. 


Thomas R. Van Fleet, who graduated 
from the University of Arizona last 
May, is working for the U. S. Vana- 
dium Corp., in Uravan, Colo., as a 
mining engineer. 


Howard L. Waldron is working on a 
training program with the Buaas 
Drilling Co. His new address is 2331 
Parkway, Bakersfield, Calif. 


Stanton Walker, director of engineer- 
ing of the National Sand and Gravel 
Association, Washington, D. C., an- 
nounces the removal of the Associa- 
tion’s laboratory to its new location, 
Building H of the Martin Engineering 
College, Washington. Extensive new 
equipment and facilities are being 
provided. 


Robert R. Wallace has completed his 
studies at the Michigan College of 
Mining and Technology and is work- 
ing as a mining engineer with the 
Oliver Iron Mining Co. in Hibbing, 
Minn. 


Paul Weir, president of the Paul Weir 
Co., mining engineers and geologists, 
Chicago, recently spent several weeks 
inspecting coal mining developments 
for the Turkish government. He su- 
pervised five American mining engi- 
neers, geologists, and management 
consultants who reviewed plans and 
specifications for modernization of 
key mines in the Turkish Zonguldak 
field with American equipment and 
methods. Before returning to this 
country, Mr. Weir toured mines in 
Great Britain to check progress of 
test installations of American equip- 
ment and methods in British mines. 


Reed F. Welch succeeded Brent N. 
Rickard as manager of the Tucson 
ore-buying office of the American 
Smelting and Refining Co. on Oct. 1. 
Mr. Rickard, because of recent illness, 
is retiring from active duty but will 
remain in an advisory capacity until 
July 1, 1950. Mr. Welch has had ex- 
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tensive experience in the purchase of 
ores and concentrates, having acted 
as ore buyer in the Company’s Salt 
Lake City office since 1937. 





Howard J. Vander Veer 


Howard J. Vander Veer has been ap- 
pointed chief of the division of ad- 
judication in the Colorado-Utah 
region of the Bureau of Land Man- 
agement. He is responsible for all 
BLM mineral activities in the area, 
and supervises all homestead, rights- 
of-way, recreation, and other uses of 
the public lands administered by the 
BLM. He is the first mining engi- 
neer who has ever been appointed 
head of a regional division in BLM. 


Sam West is doing graduate work in 
geology and mineralogy at the Uni- 
versity of Arizona, Tucson. 


Jerry F. Whalen, upon graduation 
from the Colorado School of Mines 
last July, took the job of mining en- 
gineer in the coal division of Eastern 
Gas and Fuel Associates and is lo- 
cated at Helen, W. Va. 


Gien B. Wilson has the job of mine 
superintendent with the Crown Point 
Mining Co. His address is Box 761, 
Globe, Ariz. 


Harry J. Wolf, mining and consulting 
engineer, has established his office at 
420 Madison Ave., New York City. 


Rudolph G. Wuerker has the post of 
assistant professor in mining at the 
University of Illinois, Urbana. 


Charles Will Wright sailed for Europe 
in October. He will visit Athens, 
Rome, Paris, Madrid, Lisbon, and 
London, and can be addressed in care 
of the American Embassies in these 
cities. Besides getting information 
on certain mine development projects, 
he will make a study of the present 
mining legislation, exchange controls, 
labor conditions, taxes and tariffs, 
and the changes that are being con- 
sidered to encourage better co-opera- 


tion between local and foreign mining 
interests for increased output of 
strategic minerals under private en- 
terprise. 


—In the Metals Branch — 


Robert W. Bohl has been made as- 
sistant professor in the department 
of mining and metallurgical engi- 
neering at the University of Illinois. 


Gerard H. Boss left the aeronautical 
materials lab., metallurgical division, 
of the Naval Base last 
May to join the metallurgy division 
of the Oak Ridge National Lab., Oak 
Ridge, Tenn. 


W. L. Brown lives at 928 7th Ave. 
N.W., Great Falls, Mont. He is presi- 
dent and general of the 
General Distributing Co. in the oxy- 
acetylene and electric welding supply 
business with distribution through- 
out central Montana. 





H. J. Kozlowski, for the past 4% 
years a research metallurgist in the 
physical metallurgy division of the 
Bureau of Mines at Ottawa, is on 
leave of absence to take graduate 
studies in physical metallurgy at 
Yale. 


Cc. L. Clayton became affiliated with 
Geo. D. Clayton and Sons, Insurance, 
of Hannibal, Mo., on Nov. 1. 


Warren P. Chernock, formerly a stu- 
dent at Columbia School of Mines, is 
now in the X-ray section of the metal- 
lurgy division of the Argonne Na- 
tional Lab. He lives at 311 S. West 
Ave., Elmhurst, Ii. 


A. A. Conrad, Jr., has been trans- 
ferred by the Lorain Works of the 
National Tube Co. to the U. S. Steel 
Corp. of Delaware research labora- 
tory for a period of training in re- 
search work. He is addressed at the 
lab., Lincoln Highway, Kearny, N. J. 


George S. de Moraes graduated from 
Carnegie Tech last June and is now 
working as a metallurgical engineer 
at the Air Depot of the Brazilian Air 
Force in Sao Paulo. 


Paul Dixon, Jr., 


search investigator with the Glacier 
Metal Co., Alkerton, Wembley, Eng- 
land. 


Sanford A. Estes is chief metal. 
lurgist for the Hoyne Iron and Steel 
Co. He can be reached at 4901 Drexel 
Bivd., Chicago. 


Henry E. Frankel recently took the 
job of research assistant at the 
metals research lab. of the Carnegie 
Institute of Technology. His present 
address is 4016 Saline St., Pitts- 
burgh 17. 


Arthur E. Franks is projéct manager 
of the metals research department of 
the National Research Corp., 70 Me- 
morial Drive, Cambridge 42, Mass. 


Thomas E. Groce is employed by the 
Kaiser Aluminum Co. at Newark, 
Ohio. 


G. B. Hamilton, Jr., a recent gradu- 
ate from the Case Institute of Tech- 
nology, is with the General Electric 
Co. in Schenectady, N. Y. He is a 
foundry engineer in the steel foundry 
of the Schenectady works. 


Gene W. Hinds is a metallurgical en- 
gineer with the Geneva Steel Mill in 
Provo, Utah. 


will make their home at 1314 Stevens 
Drive, Richland, Wash. He is with 
G. E. in Richmond. 


Percy E. Landolt, consulting 

of New York City, has been relected 
president of the Association of Con- 
sulting Chemists and Chemical Engi- 
neers. 
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Robert E. Lenhart is working for the 
General Electric Co. His address is 6 
Union St., Schenectady, N. Y. 


R. J. Loree is associated with Sher- 
ritt Gordon Mines Ltd. at their pilot 
plant in Ottawa, Ont. 


Robert N. Lynch became sales man- 
ager of the heat treating materials 
division of the Park Chemical Co., 
Detroit, on Oct. 1. With the company 
for ten years, he had been working 
as metallurgical sales and service en- 
gineer in the Michigan-Ohio territory. 


M. Merlub-Sobel has been appointed 
associate professor of chemical engi- 
neering and metallurgy at the Hebrew 
Institute of Technology, Haifa, Israel. 


Jordan S. Murray is a junior process 
engineer with the U. S. Potash Co. 
His address is 407 S. Lake St., Carls- 
bad, N. Mex. 





Bernard S. Lement 


Bernard S. Lement, formerly on the 
research staff at MIT assigned to a 
project on the dimensional stability 
of metals, received his Sc.D. degree 
in metallurgy there, and is now as- 
sistant professor of metallurgy at the 
University of Notre Dame. 


V. A. Phillips has returned to England 
after completing graduate studies at 
the Hammond Metallurgical Lab., 
Yale, and is a research student at the 
Cavendish Lab., Cambridge, England. 


Maurice Sadowsky, Jr., is in the em- 
ployment of the Inland Steel Co. at 
Gary, Ind., as a metallurgical trainee. 


James Howell Smith, formerly in the 
research department of the Metals 
Refining Co., division of the Glidden 
Co., Hammond, Ind.. has transferred 
to New York City as sales representa- 
tive of Metals Refining in the Eastern 
states. His headquarters are at Rm. 
802, 52 Vanderbilt Ave. Recently Mr. 


Smith was commissioned a Captain 
in the Chemical Corps of the U. S. 
Army Reserve. 





John P. Spielman 


John P. Spielman, formerly profes- 
so. of metallurgy at the Montana 
School of Mines, has been appointed 
deen of the School of Mines at the 
Stzte College of Washington. His ad- 
dress is 1619 Fisk St., Pullman, Wash. 


H. T. Sumsion, previously with the 
University of Utah, is now senior re- 
search engineer in the research de- 
partment of the Carborundum Co., 
Niagara Falls, N. Y. 


Samir Tahir has become metallurgist 
in the chemical department of the 
Egyptian Government. His address 
is 22 Dar El Shefa St., Garden City, 
Cairo. 


Lars H. Villner is a research engineer 
for Jernkontoret in Stockholm. 


Theo J. Voll recently became metal- 
lurgist for the Keystone Carbon Co. 
His address is Box 146A, Rt. 1, Saint 
Marys, Pa. 


—In Petroleum Circles — 


Philip N. Bailey, formerly with the 
Union Oil Co. of California, is taking 
graduate work at the University of 
Tulsa. 


Douglas Ball went on leave of ab- 
sence from the Phillips Petroleum Co. 
in July to become assistant to Max 
Ball, oil and gas consultant, in Wash- 
ington. He is also attending classes 
at George Washington University. 
Mr. Ball recommends observance of 
certain portions of the fauna of 
downtown Washington at lunchtime 
for all engineers and geologists, es- 
pecially on breezy days. 


John R. Brack is employed by the 
Ohio Oil Co. as a trainee at the 
Yates field in Iraan, Texas. He gets 
his mail at Box 523, Iraan. 
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Joe Chastain is engineer representa- 
tive for the Bethlehem Supply Co., 
Midland, Texas. 


Lester D. Collier is a junior geologist 
with the Union Oil Co. of California 
at Shreveport, La. 


J. E. Eckel resigned from the Oil Cen- 
ter Tool Co. on Oct. 15. His address 
is 300 Carson Court, Houston 4. 


Joy Elledge is progress engineer for 
the Transcontinental Gas Pipe Line 
Corp. Mail goes to his home at 1002 
Annex, Dallas. 


Earl Ellis has a job as geophysicist 
with the Humble Oil and Refining Co. 
His mail goes te Box 212, Frank- 
lin, La. 


F. A. Graser has returned to the 
ranks of petroleum consultants with 
his office at his home 421 Oak Lane, 
San Gabriel, Calif., after a year with 
the Cleveland Oil Co. in Los Angeles. 





Harvey T. Kennedy 


Harvey T. Kennedy has joined the 
staff of the petroleum engineering de- 
partment of Texas A&M as dis- 
tinguished professor of petroleum en- 
gineering. He had been with the 
Gulf Research and Development Co. 
in Pittsburgh. 


Lloyd A. Hamann graduated from the 
University of Southern California last 
June. He is employed by the Stano- 
lind Oil and Gas Co., working as an 
engineer trainee in the Slaughter 
area near Brownfield, Texas. 


R. D. Horst is working as an engi- 
neer trainee with the exploitation de- 
partment of the Shell Oil Co. At 
present his assignment is at the 
Weeks Island field, La. 


Harry L. Horton has become associ- 
ated with Dowell Incorporated as a 
junior engineer. 











John B. Hundley, Jr., went to work 
with the Richfield Oil Corp. last April. 
He is working in the production de- 
partment at Cuyama Valley, Calif. 





V. Dale Martin 


V. Dale Martin resigned as head of 
the land department for the Vene- 
zuelan Atlantic Refining Co. in 
Caracas, to return to the States, 
where he is engaged in the promo- 
tion of certain oil properties for his 
own account. His address is 326 N. 
Minnesota Ave., Columbus, Kans. 


E. C. Jacobsen is a geclogist for the 
Standard Oil Co. of California. He 
is working in the Los Angeles Basin 
and living at 632 Longfellow, Her- 
mosa Beach, Calif. 


A. A. McArthur is a reservoir engi- 
neer trainee with The Texas Co. His 
mail goes to Box 827, El Campo, 
Texas. 


Paul Meadows graduated from Texas 
Tech last January and is working for 
the Bureau of Mines petroleum ex- 
periment station at Bartlesville, Okla, 
as a petroleum engineer. 


Edward B. Kuhne is an engineer rev- 
enue agent with the Bureau of In- 
ternal Revenue, stationed in New 
Orleans. He was with the Hallibur- 
ton Oil Well Cementing Co. 


Joe A. Laird is a member of the 
faculty of the department of pe- 
troleum engineering at Texas A&M 
College, College Station. 


Howard C. Lawton has recently en- 
tered the consulting business and has 
set up the Lawton Research Labora- 
tory at Fillmore, Calif. He will study 
problems on rotary drilling fluids, 
well reconditioning methods and 
analyses. 


William A. Libby works as a guide 
for the National Park Service at 
Carlsbad Caverns in New Mexico. He 


graduated from Texas College of 
Mines last May. 


Theodore A. Link, consulting geolo- 
gist of Toronto and Calgary, and 
vice-president of the AAPG and GAC, 
has been giving a series of lectures 
sponsored by the AAPG. He has 
visited Vancouver, Los Angeles as 
well as parts of West Texas and New 
Mexico. 


Carl Lund has the post of sales and 
advertising manager with the Loeffier- 
Greene Supply Co. in Oklahoma City, 
Okla. 


Edgar N. Mills has the job of junior 
engineer with the Pan American Pro- 
duction Co. His mail is sent to Box 
241, Silsbee, Texas. 


T. Noordhuis is in The Hague, Nether- 


lands, as production engineer for 
Bataafsche Petroleum Maatschappy. 


Joseph E. Pogue, head of the Chase 
National Bank’s petroleum depart- 
ment, will relinquish his position as a 
Chase vice-president at the end of the 
year, but will retain his close affilia- 
tion with the bank in a consulting 
and advisory capacity on a part-time 
basis. He will continue his present 
office at 18 Pine St., New York City. 





V. J. (Mike) Mercier 


Vv. 3. (Mike) Mercier has been made 
sales manager for the Mountain Iron 
and Supply Co., Wichita, Kans. For- 
merly with the Lane-Wells Co., he is 
well known in the Mid-Continent for 
his many papers on well logging and 
geophysics. 


Marvin A. Remke was transferred in 
August to the Phillips Petroleum 
Company’s West Texas district as 
staff engineer on operational prob- 
lems. Now strictly in oil territory, he 
lives at 302 N. Kelley, Odessa, Texas. 


Clovis E. Rodelander is roustabout 
engineer for the Stanolind Oil and 
Gas Co., Box F., Hobbs, N. Mex. 


Robert L. Richardson graduated from 
USC in June of 1948 and that August 
went to work for the Rocky Moun- 
tain Drilling. After five months on 
the rig floor he went into the main 
office as a junior engineer. This 
April he and Betty McCall were mar- 
ried. 





Robert G. Hill 


Robert G. Hill recently resigned as 
assistant to the district superinten- 
dent of the Texas Petroleum Co. in 
Venezuela, to do graduate work in 
the department of mineral economics 
at Penn State. 


F. L. Schenck has left the Atlantic 
Refining Co. to go with Oil Proper- 
ties Consultants of Pasadena, Calif., 
as a geologist. 


Albert G. Sledge, Jr., joined the pro- 
duction department of the Skelly Oil 
Co. at Velma, Okla., last June as a 
petroleum engineer and in October 
was transferred to Carthage, Texas. 


Gordon T. Swanby is a geophysicist 
with the Stanolind Oil and Gas Co. 
at Craig, Colo. 


Scott L. Taliaferro has left the Stano- 
lind Oil and Gas Co. His present 
work is that of consulting engineer in 
the partnership of Taliaferro and 
Slicker, 203 Judia Bidg., Cisco, Texas. 


L. K. Van Dongen is a consulting en- 
gineer with Arthur G. McKee & Co. 
He receives mail at 115 W. 69th St., 
New York City 23. 


William R. Waag is a training pe- 
troleum engineer with the Sohio Pe- 


troleum Co., working on ete 
and drilling in the Illinois district. 


H. Edward Wendt graduated from 
Texas A&M in June with degrees in 
both petroleum and mechanical engi- 
neering. That same month he went 
to work for the Tidewater Associated 
Oil Co. in the Hobbs, N. Mex., district. 
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—— hituaries 


Army Adams 
AN APPRECIATION BY JACK M. EHRHORN 


Army Adams died of wounds of a gun 
accident on the rifle range at Grass 
Valley, Calif., on Aug. 20, 1949. He 
had been practicing his marksman- 
ship in anticipation of the coming 
deer season. 

Army was born in Montrose, Colo., 
on July 27, 1884. His father, John 
Adams, was a West Point Cadet who 
served as a member of the West Point 
Military Academy Escort which ac- 
companied President Lincoln to the 
White House. The unusual name of 
Army had this origin. Army attended 
Montana University School of Mines 
where he studied mining engineering. 
Army Adams married Miss Alice 
Gregory in Colorado in 1910. His wife 
and three sons survive him. 

Army Adams spent a full life in 
the West and acquired a wide and 
varied experience in mining, milling, 
and construction. He had worked for 
the Liberty Bell Gold Mining and 
Milling Co., the old Taylor Foundry 
and Machine Works, United Com- 
stock, Pacific Gas and Electric Co., 
Mazapil Copper, Deep Creek Placer, 
Porcupine Mining Co., and the Idaho- 
Maryland Mines Corp. In 1940 he 
joined the Poverty Hill Partnership 
on which operations were suspended 
in 1942 by Order L-208. 


Army Adams had a fund of stories 


1948 Earl H. Moffett 


Arno 8S. Winther (Member 1914), for- 
mer general manager of the Miami 
Copper Co., is dead. His eminent lead- 
ership, friendship, and wise counsel 
were enjoyed and appreciated by all 
mining men, from the highest to the 
lowest, with whom he came in con- 





Arno S. Winther 


tact. Mr. Winther studied mining en- 
gineering at the University of Minne- 
sota and first put his education to 
work at the Silver King Mining Co. 
In 1904 he was working for Cerro de 
Pasco, returning to Utah six years 
later with the Utah Consolidated Min- 
ing Co. He was with United Comstock, 
California Zinc, Rawley Mines, and 


1936 he was back in the States with 
Miami Copper. 


(Member 1914), 


assaying for the 
Phillipsburg Mining Co. From Mon- 
tana he moved on to the Beaver Lake 
mining district of Saskatchewan and 
to Manitoba to work for the 
Flon Exploration Co. By 1919 
he was south of the border again, 


of the coal and coke department of 
La Belle Iron Works in Steubenville, 
Ohio. He owned the Greer Limestone 
Co. in addition to his work as presi- 
dent of Preston County Coke Co. 
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Harry Davenport (Member 1946), 
superintendent of mines for the War- 
ren Foundry & Pipe Co., Wharton, 
N. J., is dead. Mr. Davenport was 
born in Milton, N. J., in 1889, and lived 
and worked in that state all his life. 
At 24 he was superintendent of mill- 
ing and concentration at the Mt. Hope 
Mines and became superintendent of 
mines of the Warren Foundry in 1942. 


James Dyer Jones (Member 1917), 
vice-president in charge of engineer- 
ing for H. A. Brassert & Co., New 
York City, is dead. Mr. Jones started 
life in Pittsburgh in 1881, filled his 
first job there. In 1907 he went to 
Duluth to work for the Minnesota 
Steel Co., was with the M. H. Tread- 
well Co., and then moved to Sault Ste. 
Marie as assistant chief engineer of 
the Algoma Steel Co., eventually be- 
coming vice-president and general 
manager. In 1935 he was in Youngs- 
town, Ohio, as chief engineer for 
Youngstown Sheet and Tube. 


John Henry Gill Monypenny (Member 
1930), metallurgist for Brown, Bay- 
ley’s Steel Works, Sheffield, England, 
died early this year. Mr. Monypenny 
was born at Sheffield in 1885, went to 
University College there and had 
worked for Brown, Bayley’s since his 
graduation in 1904. He was the au- 
thor of “Stainless Iron and Steel,” 
published in 1926, as well as various 
technical papers. 


Sidney Lavern Palmer (Member 
1921), metallurgist for the Federated 
Metals Division of American Smelt- 
ing and Refining, died May 9. He 
began his association with American 
Smelting in 1915, doing engineering 
work along metallurgical lines at the 
various smelters and coal mines of 
the Company in Colorado. Three years 
later he was in charge of all engineer- 
ing work and mechanical operations 
at the Arkansas Valley plant. Since 
then he had worked for the Company 
in Colorado and California. Mr. 
Palmer was born in Ottawa, IIL, in 
1883 and received his B.S. degree 
from Kansas State. For five years 
he was principal of the high school at 
Hutchinson, Kans., and then joined 
AS&R. He developed a number of new 
metallurgical processes and was in- 
strumental in obtaining patents on 
these processes, one of which was 
equipment for casting a new type of 
bar solder which is sold under the 
trademark castomatic. During the 
last several years he had been work- 
ing on the development of wire solder 
at the Newark plant. 


Robert Covert Patterson (Member 
1928), who had worked with both the 
U. 8S. Bureau of Mines and the U. 8S. 
Geological Survey, died April 3 in 
Glendale, Calif. He had been super- 
visor of oil and gas operations of the 
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Pacific division of the USGS and 
deputy supervisor of oil and gas oper- 
ations in the Rocky Mountain division 
of the USBM. Mr. Patterson was born 
in 1887 in Neville Island, Pa. and 
was graduated from Occidental Col- 
lege. He had worked for the Standard 
Oil Co. of California and the Califor- 
nia State Mining Bureau. 
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Rudolph Porter (Member 1916), for- 
mer manager of the Federal plant of 
the American Smelting and Refining 
Co. at Alton, Ill., died on July 10. He 
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eral, Ill., as manager of the Federal 
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In the extreme northeast corner 
of the State of Washington, on the 
Canadian border, lies the Metaline 
mining district. This district is old in 
history, but young in production. 


Geology 





The Metaline district is a zinc-lead 
area of the replacement type in dclo- 
mite and limestone. The ore bodies 
of the Josephine horizon are in many 
ways similar to the ore bodies of the 
famous Tri-State zinc fields. The beds 
are faulted and folded and have vary- 
ing low dips in varying directions, and 
underlie large areas of the district. 


History 


Production started in 1927 on a 
very limited basis. The property is 
now mining and milling 700 tons per 
day. The mine is opened by adit 
tunnels and a vertical shaft. As the 
ore horizons gained depth, it was 
necessary to sink inclines to follow 
the ore horizon (see Fig 1). From 1927 
to date, approximately 600,000 ft of 
diamond drill was put down This 
work indicated that sufficient tonnage 
existed to justify a redesigning of the 
whole operation, surface and under- 
ground. After four years of general 
study, the following program was 
planned: 


1. A new mine entrance, which 
would be an incline, that could follow 
the ore body down at whatever pitch 
was necessary. The incline will be 
equipped with conveyors for the 
moving of ore and waste to the surface 
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and with tractor-type locomotives for 
man and supply transportation. 

2. The new incline also required a 
new type of mining which was devel- 
oped and is now in use. It is called 
contour mining and will be described 
in a future paper. 

3. The new incline exit would neces- 
sitate the moving of the mill and mine 
shops across the Pend Oreille River. 
This part of the program is now 
underway. 


The Incline 


The sinking of the incline was to 
start as soon as World War II ended 
and was as follows: 

The first leg of the incline was to 
be sunk from the surface 1600 ft on a 
17° slope. The collar and first level at 
elevation 2180 ft, the second level 
at elevation 2000 ft, the third level 
at elevation 1875 ft, and the fourth 
level at elevation 1700 feet. From the 
1700 ft elevation the incline was to 
flatten out to 12° for 400 ft to give 
the necessary depth for the ore pockets 
below the 1700 ft level and the neces- 
sary clearance for future sinking (see 
Fig 1 and 2). 

Due to lack of manpower in 1946, the 
program was changed and was as 
follows: 

A drift was driven from the old mine 
workings on the 1700 ft elevation in an 
easterly direction. At 1300 ft the drift 
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was turned N 50° E and at this point 
a raise was driven 180 ft on a 50° 
slope. This raise intersected the Jose- 
phine horizon and commercial ore was 
encountered. At the 2000 ft mark, a 
main raise was driven, 245 ft on a 50° 
slope, and the 1875 ft elevation was 
cut. Exploration ‘drifts were started 
on this level and production followed 
on a limited basis. The main drift at 
the 2500 ft point was turned N 35° E 
and ran parallel to and 10 ft east of 
At the proposed intersection of the 
drift and incline on the 1700 ft eleva- 
tion, it was planned to raise the incline 
to intersect the 245 ft raise and to 
continue on to the surface, a distance 
of 1600 ft. When this proposed inter- 


levels with approximately 20,000,000 
gal of water. The water was controlled 
and finally drained from the cave 
areas and lower levels after six months 
of pumping. 
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were placed in this hole, and 
water were delivered to the collar of 
the incline from the mine working. 
The incline started down at 15 
and 7 ft high through the Leadbetter 
slates. After sinking 4 sets, 
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FIG 1 and 2—Plan of inclines to follow ore horizon. 


decided that if the incline was 15 ft 
wide, it would have to be timbered a 
distance of 900 ft in the slates. It was 
then decided to drive the incline down 
7 by 734 ft, untimbered, and check 
the ground conditions. 

The first section of this 17° inclined 
shaft, running from the surface to the 
1875 ft level, has been recently com- 
pleted. A distance of 1051 ft was sunk 
through shale and limestone in eight 
months time, using two slusher hoists 
with an average of four men per day, 
on a two shift basis. 

This very fast sinking job was ac- 
complished principally because of the 
rapid system for muck removal. In- 


stead of using a hoist and skip in com- 
bination with a portable slide and 
scraper, as was originally planned, 
dragline slusher hoists were used 
throughout. 

The shaft was started in August 1947, 
and was run 7 by 7}4 ft, with rounds 
averaging 35 tons. The first 170 ft were 
sunk with three men mining and 
slushing on the same shift. A three 
drum, 15 hp Sullivan slusher hoist was 
set at the surface which cleaned the 
face in approximately 2 hr each morn- 
ing, giving the miners a setup for the 
wagon drill (see Fig 3), and leaving 
the rest of the shift for mining and for 
dragging the muck the remainder of 





FIG 3—Pend Oreille 100 Ib wagon drill carriage. 
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the distance to the surface. An RD-4 
bulldozer removed the muck from the 
collar of the incline. From 170 to 276 
ft, the same manner of sinking was 
used, except that a fourth man was 
added to the crew and work was done 
on two shifts. A slusher operator on 
day shift, cleaned the face while the 
muck was removed from the incline on 
night shift, at the same time that the 
drilling was being done. 

On November Ist, at the 276 ft 
point the 15 hp, 3 drum (only 2 drums 
were used) slusher hoist was moved to 
a previously prepared station at the 
200 ft point, while a 25 hp, 2 drum 
Sullivan slusher hoist was mounted on 
a 20 ft high platform on the surface. 
The platform was walled up on the 
incline side and two draw chutes in- 
stalled. Thereafter all broken rock was 
removed from the incline collar by 
truck. From this point on, two slusher 
hoists were always used, the lower 
hoist cleaning the face of muck and the 
surface hoist pulling the muck to the 
incline collar. The 25 hpsurface slusher 
hoist was replaced by a 50 hp double 
drum 325 ft per min Sullivan slusher 
hoist on December 13, 1947. The lower 
slusher hoist was moved ahead ap- 
proximately every 200 ft to a station 
cut in the side of the incline. 

No changes were made in slushing 
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procedure until February 7, 1948, at 
the 750 point, when mining was 
changed to the day shift and all slush- 
ing was done on the night shift. This 
change forced a slight overlapping of 
the scrapers, but this was done in front 
of the lower slusher hoist and in full 
view of the lower operator and no 
difficulty was ever experienced because 
of running the slushers simultaneously. 
A blinker system was installed in case 
either operator wished to stop the 
other. 

All scrapers were of the hoe type 
and were built in the Pend Oreille shop. 
The 15 hp hoist used a 54 in. scraper 
with a }4 in. cable for the lead line and 
3¢ in. for the haul back. The 50 hp 
hoist used 58 in. scraper, moving ap- 
proximately 34 of a ton. Two scrapers 
were used, placed from 15 to 300 ft 
apart for 867 ft of sinking and moving 
a load approximately 114 tons. At this 
point the 50 hp motor burned out, due 
to overloading, so one scraper was cut 
off. Cable of 34 in. diam was used on 
the 50 hp hoist lead line and cable of 
1 in. on the haulback line. As only 
600 ft of 34 in. cable could be put on 
the drum of the 50 hp slusher, slushing 
had to be done in two steps. From 600 
ft down the incline, muck was pulled 
up about 300 ft. This was done by 




















FIG 4—Slusher layout for scraping broken material in incline 1000 ft, 


putting in a portable cable, 200 ft long, 
which made a total length of 800 ft 
of cable between the hoe and the hoist. 
This portable cable was then removed, 
and the muck was pulled the additional 
500 to 600 ft to the surface. The haul- 
back line was held up to the back every 
100 ft by a Sullivan 8 in. block, thus 
preventing any twisting of the lines 
(see Fig 4). 

On April 17, 1948, with an average of 
133 per month, or 1.3 ft per man shift, 
the shaft broke through to an under- 
ground level and this phase of the 
operation was completed. 

After the slate section was com- 
pleted, it was suggested by H. Ander- 
son, Bulldozer Operator, that the 
bottom be removed and the incline 
cross section be 15 ft high and 7 ft 
wide, so that the ground could be con- 
trolled without timber. Mr. Anderson's 















































suggestion was followed and the con- 
veyor belt will be in the upper half of 
the incline, the tractor in the lower 
half (see Fig 5). The double deck 
portion of the incline will be for the 
first 1400 ft and the incline will be 15 
ft wide and 7 ft high (see Fig 6), for the 
next 1200 ft and for all future exten- 
sions. The incline is now being driven 
up from the 1700 level at 10° to meet 
the heading on the 1875 level. 


Cenveyor 


The first section of the conveyor will 
be 1450 ft long with a 400 ft lift, the 
second section will be 1200 ft long with 
a 200 ft lift. The 1450 ft section will be 
equipped with Goodyear C-125 cord 
belt, with 3¢ in. cover, 30 in. wide. 
Types of conveyor idlers and drives for 
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FIG 5—Conveyor section of new incline. 
FIG 6—Conveyor section of new incline. 
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FIG 7—Electrified tractor locomotive and rubber-tired carry-all carts. 


the incline are now being studied by 
the Engineering Department. 

On each nain ore loading level, there 
will be a crusher to reduce the mine run 
ore and waste to minus 2 in. material. 
The crusher discharge will be stored in 
a 1000 ton pocket above the loading 
point on the incline. Each loading point 
will be equipped with a loader which 
will control the feed to the conveyor at 
the required rate of 300 to 350 tph. 
Each loading point will also be 
equipped with a magnet to catch any 
tramp iron and steel that could injure 
the belt. The loading points will have 
push button electrical controls so that 
the belts can be started or stopped at 
any time. 


Electrified Tractor 
Lecomotive 


A new method of transportation of 
men and supplies will be used in the in- 
cline. It will be an electrified, tractor- 
type mine locomotive to operate with 
an overhead trolley system. The elec- 
trified mine locomotive will be served 
by an overhead transmission line with 
a trolley “ pickup.”’ The electric service 
will be 440 volts, 60 cycle, three phase. 

The Benbow “Tractroly” system, as 
manufactured by the Benbow Manu- 
facturing Co., was selected as being 
particularly well adapted for the over- 
head transmission line. Each collector 
pickup has a positive multiple five 
tooth contact that eliminates arcing, 
flashovers, and reduces the possibility 
of the motor “single phasing.” The 
conductor bars are enclosed in rubber 
insulation and offer no possible chance 
for human contact with a live conductor. 
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Power feeders to serve the overhead 
transmission line will be inserted at 
the required points to maintain a high 
operating voltage, with resulting low 
voltage drop. In this manner, the over- 
head trolley system can be extended 
as the incline is extended, without en- 
countering high line losses or excessive 
voltage drop. 

The electrified tractor is built from 
a standard farm type “Oliver Cletrac” 
tractor, with caterpillar type tracks. In 
order to electrify the tractor, the 
original four cylinder gasoline engine 
was removed. To support the electric 
motor, a new undercarriage was con- 
structed and fastened to the tractor 
frame. 

On the new undercarriage a 30 hp, 
440 volt, 60 cycle, three phase, four 
speed motor has been mounted. A 
flexible coupling connects the electric 
motor to the tractor transmission, and 
the drive to the tracks is made through 
the normal method. The four speed 
motor has operating speeds of 1800, 
1200, 900, and 600 rpm. These operat- 
ing speeds result in tractor speed of 
approximately 5.25, 3.9, 2.6, and a slow 
speed of 1.3 mph. 

The four speed electric motor is con- 
trolled by a manually operated four 
speed reversing drum controller. The 
drum controller is so constructed that 
the operator must select the operating 
speed before the electric motor is ener- 
gized. A speed change can be made 
after the locomotive is in operation. A 
magnetically operated line switch is 
controlled by a pilot circuit on the 
drum controller, and provides under- 
voltage and overload protection for the 
electric drive motor. To complete the 
control equipment, an electric braking 


system is employed. 

To improve traction, the tractor 
tracks are equipped with a special hard 
rubber track pad. These rubber pads 
are bolted to the tracks, which results 
in the tractor actually operating on a 
hard rubber tire. 

The tractor locomotive will pull rub- 
ber-tired carry-all carts. These carts 
will be four wheeled, with under-slung 
axles. They will have air-type brakes 
that will set, if the carts become freed 
from the tractor locomotive. The cars 
will be equipped to handle men, tim- 
bers, steel, mine cars, and so on. There 
will be no rehandling of the loads. A 
mine car will be loaded on the surface, 
with a load for delivery to a given mine 
level. The operator will ride the tractor 
as a locomotive operator. This will 
reduce the signal system required, and 
the danger of giving wrong signals (see 
Fig 7). 


Cenelusion 


In summing up the advantages of the 
incline, they are as follows: 

1. The incline conveyor will deliver 
350 tons per operating hour from the 
lowest level of the mine to the mill ore 
storage, a distance of 3500 ft with a 
crew of 2 men. 

2. All ore and waste will be handled 
during one shift. 

3. The tractor locomotive and carts 
will handle all men and supplies from 
the surface to the various mine levels, 
with one man per shift. 

4. This incline can follow the Jose- 
phine horizon to its northern limit, 
10,000 ft from the portal and 1300 ft 
below the portal. 

5. The conveyor will move ore from 
the whole area and from the lowest 
levels at the lowest cost. 

6. The tractor locomotive will ser- 
vice this incline, and all the working 
levels, and it is expected that transpor- 
tation costs of men and supplies will 
be greatly reduced. 
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Summary 


An aerial magnetometer survey 
was carried out by the author's geo- 
physical organization over the Vrede- 
fort dome, where Witwatersrand beds 
are wrapped around a granite plug 
25 to 30 miles in diameter. The well- 
known magnetic shales of the Lower 
Witwatersrand system (to be referred 
to as LWW) give strong negative anom- 
alies over the out-cropping portion of 
the dome. This is unusual as these same 
shales cause positive anomalies over 
large areas near Johannesburg and 
along a strike of 130 miles between the 
East Rand and Klerksdorp. 

It is suggested that the negative 
polarization is caused by heat and 
stresses connected with the doming. 

This negative polarization of sedi- 
mentary beds, which usually cause 
positive anomalies, is a good example 
of how ‘“‘magnetic lows” can be caused 
by “structural highs.” Significant 
magnetic anomalies should be tested 
by gravity and seismic methods irre- 
spective of the sign of the anomalies. 

South of the line X — Y (see Fig 2 
and 5) the gravity anomalies are 
smaller over the LWW beds and 
magnetic anomalies suddenly become 
weaker and even change signs by be- 
coming positive. This peculiar phe- 
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nomenon is explained by faulting 
which truncated the nearly vertical 
LWW shales at depth. In this manner 
the mass of the LWW beds has been 
reduced together with the weakening 
of the negative magnetic anomalies by 
positive poles which occupy the trun- 
cated end. Furthermore, by uplifting 
the beds between fi and te (Fig 2) 
positive polarization becomes pre- 
dominant, thus causing positive mag- 
netic anomalies. 


General 


The Vredefort dome is one of the 
internationally known geological struc- 
tures, which, among others, has at- 
tracted the attention of numerous 
American geologists. It was for this 
latter reason that our aerial magnetic 
results over this structure were selected 
by us for publication in the United 
States of America. 

A full description of the exposed 
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geology has been published by Nel' 
and readers are referred to this paper, 
which is subject to only slight modifi- 
cations inasmuch as the subdivision of 
the Witwatersrand system (to be re- 
ferred to as WW system) is concerned. 

The Vredefort dome is about 60 
miles southwest of Johannesburg. The 
WW system, after being exposed( in 
the vicinity of Johannesburg, plunges 
with southerly dips beneath the Vent- 
ersdorp and Transvaal systems. Along 
a section southwest from Johannes- 
burg, as shown diagrammatically in 
Fig 4, we see no outcrops of the WW 
system until the Vredefort dome, 
where the Upper and Lower WW sys- 
tem are wrapped around an almost 
circular arc of a granite mass. Here 
the whole WW system is overturned 
around the perimeter of a huge granite 
plug 25 to 30 miles in diameter. Less 
than half of the circumference of this 
dome is exposed; the rest is covered by 
Karroo dolerites and sediments. The 
determination of the exact shape of 
the concealed part of the dome has 
been a matter of considerable interest 
and obviously geophysical methods 
were eminently suited for obtaining 
this information. A good start was 
made with a gravimeter survey carried 
out by the Geological Survey of the 
Union of South Africa.* Our own 


Mining Transactions, Vol. 184 . . . 433 














Ps. 




















G 
2 od 





work was done during July 1948, and, 
incidentally, this was the first aerial 
magnetometer survey in South Africa, 
and perhaps in the whole of Africa. 

The present survey was carried out 
by the author’s own aerial mag- 
netometer unit. The instruments were 
installed in a D.C. 3 (Dakota) aircraft, 
captained by D. S. Flett. He and his 
co-pilot, B. Cox, were responsible for 
the excellent navigation, which, com- 
bined with aerial strip photography, 
gave the position of the plane and 
hence the position of the magnetic 
anomalies. As fairly accurate surface 
plans of the area were available, we 
have not used our Shoran units for 
the aircraft’s position-finding. The 
height of the plane was recorded by 
radio and barometric altimeters, but 
no correction was made for the sudden 
elevation changes of the ground, which 
can be seen from the topographic plan 
(Fig 1) of the area. 


Results 
Fig 2 shows the sharp negative 
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FIG 1—Topographical plan of Vredefort dome. 


anomaly over the outcrops. It is 
remarkable that these same magnetic 
shale horizons give positive anomalies 
in the East, Central, West, and Far 
West Rand over a strike of 130 miles 
with dips of about 25° to the south 
and southeast. 

At this point we would like to men- 
tion that the sign of the anomalies was 
taken as positive if it increased the 
normal magnetic field, and as negative 
if it opposed the earth’s field. By 
adopting this convention, anomalies 
in the Northern and Southern Hemi- 
spheres are directly comparable, and 
magnetically similar rocks under simi- 
lar geological conditions show similar 
magnetic anomalies in both Hemi- 
spheres, although a positive anomaly 
in the Southern Hemisphere is caused 
by a north-seeking pole, while in the 
Northern Hemisphere a south-seeking 
pole will cause, in the above sense, a 
positive anomaly. 

The negative anomalies over the 
outcropping LWW shales on the 
Vredefort dome are of the order of 
—1000 to —2000 gammas. Our obser- 
vations at 1000 ft above ground over 


outcrops in the Central, West, and 
Far West Rand found anomalies 
ranging between +500 to +600 
gammas over the LWW shales. From 
previous studies* we know the strongly 
magnetic shales and their vertical 
distance from the old granite in the 
West Rand. These are given in Table 1. 


Table 1... The Magnetic Shales 
and Their Vertical Distance 
from Granite, West Rand 
Vertical 
Distance 
above 
Granite, 
Magnetic Shales Ft 
Water Tower slates.......... 800 
end oo cae 5 a6 6 2,500 
Lower Hospital Hill shales........... 5,000 
engl.) DS hepeeebeee 6.708 
ae ee 
West Rand shales.................. 14,000 


Observations on the ground dis- 
closed that vertical magnetic anomalies 
over outcrops of the weaker magnetic 
shales were positive and of the order 
of 1000 to 1500 gammas, but the 
Water Tower slates, contorted beds, 
and West Rand shales displayed 
alternating negative and positive polar- 
ization ranging from — 5000 to +5000 
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FIG 2—Aerial magnetometer survey of Vredefort dome. 


gammas on outcrops. Under the cover 
of 1000 ft thick dolomite, the Water 
Tower slates and contorted beds 
gave positive anomalies of about 650 
gammas, while under the cover of 
3000 ft thick dolomite the anomaly 
of the West Rand shales was positive 
and of the order of 300 gammas. On 
the other hand, on the East Rand the 
Water Tower slates and contorted beds 
gave positive and negative vertical 
anomalies, the strongest of them 
varying from —10,000 to +10,000 
gammas at places where the cover 
must have been only a few hundred 
feet thick.‘ We can state that in the 
numerous and widespread observations 
made on the ground by vertical mag- 
netometers' over LWW shales, the 
anomalies were always positive with 
the exception of the Water Tower slates 
and contorted beds in the Far East 
Rand, which had strong positive and 
negative anomalies. 

Fig 2 shows the magnetic anomalies 
of the total magnetic intensity as re- 
corded from the average height of 
1000 ft above the ground. Over the 
hilly portion of the topography the 
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height of the plane may have been as 
much as 250 ft lower over suddenly 
rising hills formed by outcrops of the 
LWW system. As the intensity of the 
magnetic anomalies varied along the 
strike of the beds even over flat 
terrain, it would have been difficult 
to attempt magnetic corrections for 
the height of the plane. Another diffi- 
culty in applying corrections is due 
to the fact that the magnetic effect 
measured in the aeroplane is the 
integral of a magnetic volume, the 
depth of which is unknown. This prob- 
lem can be solved by recording the 
magnetic anomalies at two or three 
different heights. 

Returning to Fig 2, a narrow belt 
of sharp negative magnetic anomalies 
follows the outcrop of the LWW shales. 
The axis of this anomaly is close to 
the base of the LWW system, thus 
confirming the geologically mapped 
dips which show the overturning of 
the WW system. As the axis of the 
anomalies does not extend far inside 
the area covered by old granite, we 
believe that the flatter angles of the 
LWW shales, i.e., dips of 50 to 70°, 


do not continue to great depth. They 
may be caused by near-surface slump- 
ing of the overturned beds, which at 
depth are nearly vertical. 

The intensity of the anomalies of 
the total magnetic vector over the out- 
cropping LWW shales varies between 
—1000 and -—2000 gammas. The 
width of the belt of anomalies varies 
from 13,000 to 28,000 ft, increasing 
with the intensity of the anomalies. 

In the northeast corner of Fig 3 at 
point X where the Karroo sediments 
and dolerite sills begin to cover the 
LWW shales, anomalies suddenly be- 
come weaker, and are of the order of 
—200 to —400 gammas, but they 
remain negative up to fault f,. 

At point Y in the southwest corner 
of Fig 3, the LWW shales disappear 
beneath Karroo sediments. At this 
place the magnetic anomalies sud- 
denly become positive of the order of 
+400 to +600 gammas, and this 
positive anomaly continues to fault 
fs. The anomaly picture suggests fault 
fi near point Y. 

Between faults f; and f, positive 
anomaly coincides with a block of 
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FIG 3—Geological plan of Vredefort dome. 
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FIG 4—Detail of sections of Fig 3. 
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basement schists, which has probably 
been preserved between these two 
faults. All the above sub-Karroo 
faults are postulated from the mag- 
netic results. 

Between faults f; and f, a strongly 
negative anomaly is noticeable. This 
may be the block of LWW shales 
which originally bridged the gap 
between faults f, and f;. 

We have to estimate the thickness 
of the Karroo beds between points 
A and B. Borehole No. 1 west of 
Heilbron intersected 850 ft of Karroo 
beds. Their thickness over the LWW 
system between A and B is likely less 
and is of the probable order of 300 ft. 

Some weakening of the negative 
anomalies at X is understandable as 
the Karroo cover blankets the mag- 
netic rocks. On the other hand, the 
sudden change of the anomalies from 
negative to positive at Y is a very 
surprising feature. This change is not 
caused by any important changes in 
the strike and dip of the LWW beds. 
The strike of the positive zone in the 
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FIG 5—Gravimeter survey of Vredefort dome. 


south is the same as that of the nega- 
tive zonein the north. The dips remain 
nearly vertical, as can be seen from 
the nearly symmetrical shape of the 
anomalies. A slight dip away from the 
vertical and away from the granite is 
suggested in the magnetic contours. 
The area of positive anomalies is dis- 
tinguished by lack of Karroo sills on 
the surface. 

Nel’s original geological map shows 
that the LWW system is shot through 
and through with sills of Karroo 
dolerites, as well as by pre-Karroo sills 
of gabbros, epidiorites, etc. In our 
earlier remarks, we emphasized that 
the strong negative anomalies of the 
LWW shales at the Vredefort dome 
were exceptional. Over 130 miles of 
strike and more near the Rand, the 
LWW shales give positive anomalies. 
The only exception was the Water 
Tower slates and contorted beds on 
the Far East Rand. 

We could first suggest that the 
negative anomalies at Vredefort are 
the results of polarization through 


the heat of the sills. If this were true, 
then we should not have sills in and 
over the LWW shales in the zone of 
positive magnetic anomalies. As we 
have no boreholes in this area, we have 
to use geophysical information. Gravi- 
meter measurements should show lower 
values over the LWW shale horizon 
within the positive magnetic zone. An 
inspection of Fig 5, which is Maree’s* 
gravimeter plan confirms our opinion. 
It shows that while in the negative 
magnetic zone the gravity anomalies 
are between +15 and +25 milligals 
over the LWW system, in the positive 
zone the gravity anomalies over the 
LWW shales are +5 milligals and 
less. In fact, the positive anomaly dis- 
appears south of Koppies. The absence 
of gravity anomalies over the LWW 
shales is difficult to explain. 

We could assume that the sudden 
decrease of the gravity anomalies was 
due to lower density differences be- 
tween the granite and the LWW shales. 
This is very improbable as the densities 
of these rocks are well known and the 


Mining Transactions, Vol. 184 . . . 437 


























FIG 6—Sub-Karroo geological section. 


LWW shales are about 0.16 heavier 
than the granite. South of X, where 
the strong negative anomalies of the 
outcrops of LWW shales drop from 
—1200 to —400 gammas, we have 
smaller negative anomalies but the 
general level of magnetic intensity 
increased. Further south, south of 
Ss the general level again increased 
and the anomalies themselves became 
positive, so that we have lower gravity 
but higher general magnetic intensities. 

We could explain the decrease of 
the magnetic anomalies by simply 
assuming greater thickness of cover, 
but we know that the cover is only 
about 300 ft over the LWW shales 
south of X, and we know from our own 
aerial! magnetometer observations that 
a height of 2500 ft is required above 
outcrops of LWW shales at Vredefort 
to reduce the anomalies from about 
—1000 gammas at 1000 ft height to 
about —400 gammas at 2500 ft height. 

It is interesting to note that over 
the positive anomalies south of Koppies 
the increase in height from 1000 to 
2000 ft decreased the anomaly from 
+400 to +200 gammas, but another 
thousand feet increase in height, from 
2000 to 3000 ft, caused only about 
50 gammas decrease. 

When we realize the lower anomalies 
and higher general level of the magnetic 
intensities south of X and Y, together 
with the lower gravity anomalies of 
this same area, we have to consider 
whether the lower gravity anomaly is 
not due to a reduction in the mass of 
the LWW system and whether the 
lower negative anomaly is not due to 
the same cause coupled with the in- 
creased effectiveness of positive mag- 
netic poles which balance the negative 
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effects. This leads us to the idea of 
faults cutting off the LWW system at 
depth, thus reducing mass and bring- 
ing positive magnetic poles to the 
truncated lower end of the LWW 
shales (as shown by Fig 6). The ab- 
normal negative anomalies are proofs 
of polarized magnetism, and we men- 
tioned repeatedly that normally over 
large areas and over great length of 
strike the LWW shales give positive 
anomalies. If the negative polarization 
is confined to the upper few thousand 
feet of the LWW shales, then positive 
magnetic polarization will exist at 
increasing depths. If we now truncate 
the nearly vertical limb of the LWW 
shales then the negative polarization 
will be first reduced. If in addition the 
block between f; and f; has been ver- 
tically upthrown, the positive polariza- 
tion could be brought nearer the 
surface and become predominant. We 
know that the LWW shales possess 
polarized and not induced magnetism. 
Thus the shales cannot be considered 
as a single magnet. The positive and 
negative polarities are distributed ac- 
cording to the magnetite concentration 
in the shales and according to the effec- 
tiveness of the causes of polarization. 
At the same time the gravity anomalies 
will be weaker over the truncated 
LWW beds. The latter condition can 
be observed from Maree’s results. 
Although Maree shows it, yet in fact 
it is not possible to locate the various 
contacts from gravity data in the 
southern quadrant of the dome, and in 
this same quadrant the predictions of 
Maree’s interpretation were contra- 
dicted by boreholes, as Ventersdorp 
lavas were in hole No. 2 and LWW 
beds in hole No. 3, although his plan 





claimed Upper WW in borehole No. 2 


and Ventersdorp in borehole No. 3. 

With the adoption of the idea of 
truncation and uplift of LWW beds 
by faulting in the area south of X-Y, 
we do not need to postulate the heat 
of intrusions as the cause of negative 
polarization. The cause can be sought 
in the heat and stresses accompanying 
the doming. 

The remarkable polarization at the 
Vredefort dome is a good example of 
what can happen in unknown areas 
covered by younger beds. A dome can 
exist beneath a “magnetic low,” i.e., 
beneath a negative anomaly. If the 
Vredefort dome were covered by 
younger beds we would have a mag- 
netic low over the dome, which would 
very probably be mistakenly inter- 
preted as a structural low. The lesson 
is that every significant magnetic 
anomaly should be tested by gravity 
and seismic methods, quite inde- 
pendently of the positive or negative 
nature of the anomalies. 
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Performance Tests of an 
Experimental Installation of 
Cyelone Thickeners at the 
Shamrock Mine 
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By T. FRASER,* R. L. SUTHERLAND,+ Members AIME, and F. F. GIESE{ 


Under a cqoperative agreement be- 
tween United States Bureau of Mines 
and the Truax-Traer Coal Company, 
some operating-scale experiments have 
been made with the cyclone thickener 
in the preparation plant of the Sham- 
rock No. 1 mine at Kayford, West 
Virginia. These tests were made with a 
14-in. cyclone of the type developed by 
the Dutch State Mines in Limburg. It 
was applied experimentally to the 
thickening of solids in washery water 
to obtain performance data to show 
the range of sizes that may be recovered 
and other operating characteristics 
that would indicate the field of use- 
fulness of this device in coal preparation 
practice. 

This is a progress report only. It 
covers results obtained in a series of 17 
tests of the operation of what has been 
considered a unit of commercial size 
operating on suspensions of fine coal 
mixed with a relatively small amount of 
free impurities. The underflow material, 
after further dewatering in centrifuges, 
is a marketable grade of coal. 

The coal at Shamrock No. 1 is mined 
from the No. 2 Gas seam. It is made up 
essentially of a low ash coal suitable for 
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byproduct use with one or more bands 
of splint coal of higher ash content 
suitable for industrial fuel. 

The washing plant was installed for 
the two-fold purpose of removing the 
free impurities incident to mechanized 
mining and to separate the run of mine 
coal into the two types. To accomplish 
these results it is necessary to make a 
separation at a specific gravity of 
about 1.4 to recover the byproduct coal 
and to separate the splint coal from 
refuse at a higher gravity. 
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The coarse coal section of the wash- 
ing plant was put into service about 
10 months before the fine coal section 
was completed. Inadequate screening 
capacity in the raw coal preparation 
plant resulted in a portion of the fine 
coal being fed to the jigs. No provision 
for preliminary dedusting of the raw 
coal feed was incorporated in the 
design. 

Under the conditions in the initial 
operating period, separation at the 
desired lower gravity was not realized, 
apparently because of the presence of 
an excessive amount of fine solids in 
suspension in the wash water. Diffi- 
culty in wetting the fine coal may also 
have been a contributing factor. 

Additional facilities for the removal 
of the fine solids from the wash water 
was indicated. Information then avail- 
able on the Driessen cone for this pur- 
pose was studied and a cooperative 
agreement with the Bureau of Mines 
for experimental work witha unit of 
standard size as developed by the 
Dutch State Mines was arranged. 

During the time required for con- 
struction of the cone it was found the 
addition of a small amount of wetting 
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FIG 1—Flowsheet of the fine coal system of the washery at Shamrock mine No. 1 


agent to the wash water brought about 
a better settling action and made 
separation at the desired lower grav- 
ity possible. However, a considerable 
amount of fine material remained in 
suspension, some of which was lost in 
the overflow from the settling tank. 

While the original interest of the 
company in the possible value of cones 
in the washing plant was in a reduction 
in the suspended solids in the wash 
water to improve the effectiveness of 
washing, two other conditions affecting 
cost of operation were considered. 
These were (1) the recovery of market- 
able coal from the slurry pumped to the 
refuse pond, and (2) a possible reduc- 
tion in makeup water required. 


Recovery of Solids 


Examination of the solids pumped 





Raw coal 8 


from the refuse tanks indicated it was 
made up of (1) rejects from the Rheo 
plant containing negligible amounts of 
float material or material below 48 
mesh which is discharged directly to 
the refuse sump, and (2) fine coal of 
marketable grade from overflows from 
other parts of the circuit. Measure- 
ment of the amount of solids pumped to 
waste indicated that approximately 3 
pet of the total run of mine product 
above 200 mesh was being lost in the 
refuse. Of this amount, approximately 
half was coarser than 48 mesh and half 
between 48 and 200 mesh. 


Water Supply 


The supply of readily available water 
is limited. All available water is acid 
and requires treatment before use in 
the plant. The cost of providing, pump- 


Water storage 





Fresh water 
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FIG 2—Diagram of experimental installation showing connecting lines 
and test material sources. 
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ing, and treating the volume of water 
now required adds substantially to the 
operating cost. In addition, all dirty 
water now discharged with the refuse is 
filtered through a bed of coarse refuse 
before re-use or discharge to the drain- 
age stream. Removal of the fouled 
filter material and its replacement is an 
added operating cost. 

In order to reclaim water in this 
plant, it is necessary to dewater the 
rejects from the Rheo plant separately 
to permit disposal with the dewatered 
rejects from the jigs. This would leave 
only the overflows from the several 
settling cones to be treated for removal 
of marketable coal, with at least a 
portion of the partly clarified water 
returned to the plant circuit. 

The usefulness of the cones in this 
operation will be determined by the 
tonnage of marketable coal recovered 
and the amount of water that can be 
returned to the circuit. 

The Shamrock plant is a combination 
jig and Rheolaveur washery of a rated 
capacity of 400 tons per hour. The 2 
multiple-compartment Baum-type jigs 
handle the 4 by }4 in. coal and a 5- 
trough Rheolaveur free-discharge wash- 
ery handles the 4 in. by 0 coal. The 
details of the water- and sludge- 
handling system and other elements of 
the plant that are pertinent to the 
understanding of the water-clarification 
problem are shown in the flowsheet, 
Fig 1. 


Water-circulating System 


The coarse-coal washery and the 
fine-coal washery have substantially 
independent water systems, connected 
only by minor diversion of overflow 
water from the jig-washery settling 
tank to the Rheolaveur feed and a 
roughly equivalent return of wash 
water with the secondary steam coal 
product which drains back into the 
same jig-washery settling tank. 

The experimental cyclone thickener 
was installed in the fine coal washery 
circuit. In this plant the washing unit is 
a 5-launder Rheolaveur, fed by a drag- 
conveyor-discharge tank that serves to 
wet the feed coal before it goes into the 
washery. This raw-coal wetting tank is 
item No. 6 in the flowsheet. The water 
supply for this tank is drawn from the 
general water-circulating system; and 
its overflow, carrying some fine raw 
coal, returns to the Rheolaveur circu- 
lation, adding to the complexity of the 
water-clarification problem. 
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Table 1. . . Size Consist of Typical 


























Sample of Test Line Solids 
cen” 
i Weight,| Ash, . 
Range, Per Per 
Mesh Cent Cente 
Weight | Ash« 

Plus 4 0.00 0.00 

4x6 0.03 0.03 

6x8 0.04 0.07 

8x10 0.13 0.20 

10 xX 14 0.36 0.56 

14 X 20 0.96 1.52 

20 X 28 3.14 4.66 

28 X 35 2.76 7.42 

35 xX 48 14.84 22.26 

48 X 60 6.02 28.28 

60 X 80 9.16 37.44 

80 X 100 4.12 41.56 
100 X 150 10.62 52.18 
150 X 200 7.29 5.57 59.47 5.57 
200 X 250 2.30 61.77 
250 X 270 1.80 63.57 
270 X 325 2.66 10. 66.23 ‘ 
325 x 0 33.77 18.23 | 100.00 | 10.14 

*Ash tests were made only on composite 
sam) of +200 mesh; 200 X 325 mesh and 
- Thus in column 3 5.57 pet ash is 
the analysis of a composite of all the size frac- 


The main water circuit in the 
Rheolaveur plant, indicated by the 
heavy line in Fig 1, is relatively simple 
and conventional. Push water for the 
launders is drawn from the dirty water 
compartment of head tank 8, and hy- 
draulic water is drawn from the fresh 
water compartment. The wash water 
that goes with the washed coal from the 
top launders reaches the washed coal 
draining cone 9, and from there it over- 
flows to pump 10 and is returned to the 
head tank. 

The secondary circuit, handling the 
circulation of regulating material in the 
Rheolaveur plant, consists primarily of 
collecting and desliming cone 13 and 
circulating pump 14. Middlings from 
the C launder, which constitutes the 
regulations fraction, goes directly to 
the desliming cone. This cone also re- 
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FIG 3—The experimental cyclone thickener. 


ceives the overflow water from raw 
coal wetting tank 6 and excess water 
from washed coal dewatering cone 9; 
both of these lines carry in some solids, 
mostly clean coal. The settled solids, 
with enough water for pumping is 
returned to raw coal wetting tank 6, 
where it joins the feed back to the 
Rheolaveur washery, thus completing 
the regulating return circuit. 

Effluent water from regulations de- 
sliming cone 13 goes to refuse pump 
sump 15, where it joins the Rheolaveur 
washery rejects and is pumped to the 
refuse bank. 


A part of this effluent water from 
regulations desliming cone 13 consti- 
tuted the test material for experiments 
with the cyclone thickener. Fig 2 
shows the connections made to take off 
the test water from the desliming-cone 
effluent line and the immediate con- 
nections with the Rheolaveur water 
system that supply the material. The 
heavy line shows the new work in- 
stalled to make up the test unit line. It 
takes dirty water from the regulations- 
desliming-cone effluent line and de- 
livers it by pump 21 to 14 in. cyclone 
thickener 20. The thickened sludge is 










































































Table 2. . . Size Tests of Source Materials That Go into Regulation Desliming Cone 
Wetting Tank Effluent, Per Cent | Rheolaveur Middlings, Per Cent | Clean Coal Effluent, Per Cent Composite, Per Cent 
: 
Size Cumulative Cumulative Cumulative Cumalative 
Weight | Ash: | Weight | Ashe Weight | Ash: Weight | Ash« 
Weight | Ash: Weight | Ash« Weight | Ash« Weight | Ash: 

x % 0.83 0.83 0.99 0.99 0.80 0.80 

5X 36 1.61 2.44 2.16 3.15 1.56 2.36 
“ie X 4 mesh 1.50 3.94 7.88 11.03 1.94 4.30 

4x6 1.71 5.65 10.81 21.84 0.06 0.06 2.37 6.67 

6x8 1.50 7.15 10.13 31.97 0.12 0.18 2.13 8.80 

8 x 10 1.15 8.30 11.36 43.33 0.09 0.27 1.94 10.74 

10x 14 2.60 10.90 | 9.25 52.58 0.18 0.45 3.01 13.75 

14 X 20 7.92 18.82 6.46 59.04 0.24 0.69 7.40 21.15 

20 X 28 12.64 31.46 6.48 65.52 0.44 1.13 11.50 32.65 

28 X 32 6.95 38.41 2.64 68.16 0.33 1.46 6.26 38.91 

32 x 48 20.39 58.80 5.84 74.00 2.37 3.83 18.26 $7.17 

48 X 60 5.79 64.59 1.46 75.46 2.10 5.93 5.25 62.42 

60 X 80 8.97 73.56 2.14 77.60 4.33 10.26 8.18 70.60 

80 X 100 1.54 9.65) 75.10 9.65 0.76 | 10.75) 78.36 | 10.75 6.73 16.99 1.75 9. 72.35 9.58 
100 X 150 6.04 81.14 1.80 80.16 10.88 27.87 5.96 78.31 
150 X 200 3.73 84.87 1.13 81.29 8.60 36.47 3.77 82.08 
200 < 250 0.94 85 0.28 81.57 2.58 39.05 0.96 83.04 
250 X 270 0.68 ; 86.49 0.20 81.77 2.22 41.27 0.73 83.77 
270 X 325 1.99 | 16.05; 88.48 | 10.62 3.63 | 12.73) 85.40 | 10.91) 11.91 6.84) 53.18 6.48 2.64 | 15. 86.41 | 10.51 
325 x 0 11.52 | 25.35; 100.00 | 12.31) 14.60 | 21.85) 100.00 | 12.51) 46.82 | 22.81) 100.00 | 14.13) 13.59 | 24.93) 100.00 | 12.47 
* Ash tests were made only on composite samples of +100 mesh; 100 X 325 mesh and —325 mesh. Thus in column 3, 9.65 pct ash is the analysis of « 

composite of all the size fractions shown, down to and including 80 X 100 mesh. 
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FIG 4—Micrographs of 20 by 10 micron particles. 
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PARTICLE SIZE, MICRONS 


FIG 5—Results of Tests 1 to 4. 
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delivered to the fine washed coal con- 
veyor to be fed to centrifugal driers 19; 
the final effluent water from the ex- 
perimental unit goes back to join the 
main plant water circuit again at refuse 
pump sump 15. 

The numerical data on the flow lines 
of Fig 2 show the rate of flow in gallons 
per minute and the percentage of solids. 
For example, the effluent from the 
regulations desliming cone measured 
2035 gpm and carried 12.06 pct solids 
by weight. This is the cyclone test 
material. There was some variation in 
actual percentage of solids during the 
test period, and these fluctuations are 
revealed in the record of test data. 


Seurce of Test Material 


Table 1 gives a typical size analysis 
of the solids in the effluent from the 
regulations desliming cone used as 
the test material. To further iden- 
tify the sources of this material, data 
on the intermediate products that pour 
into this cone are given in Table 2. The 
largest source of fines that go into the 
test line is the overflow water from 
Item 6, the raw coal wetting tank. This 
water carries 18.55 pct solids of 12.3 
pet ash content. The coarser material 
settles out in the regulating material 
tank and is returned to the Rheo 
circuit. 

Effluent water from the clean coal 
dewatering tank, item 9, also carries 
coal into the test system, but this con- 
stitutes a relatively small proportion 
of the total. The data in the last column 
of Table 2 showing the total composite 
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feed to the cone, are sample test data— 
not a statistical composite of the 
itemized data of the preceding columns. 


Test Unit 


The cyclone thickener used in the 
test is a 14 in. unit with 20° cone built 
substantially in accordance with the 
design of the Netherlands State Mines 
in Limburg.* Fig 3 shows the general 
design features. The cyclone is pumped 
by a 6 by 4 in. centrifugal pump driven 
by a 25 hp motor. The line loss between 
the pump and the cyclone inlet nozzle 
is 15 to 17 lb, with the pump running at 
1168 rpm. Pumping water, the motor 
takes a load of 9.5 kw at that speed. 


Test Precedure 


The thickener tests were made dur- 
ing routine operation of the prepara- 
tion plant from October 5 to 13, 1948. 

The rate of flow through the unit 
and the inlet nozzle pressures were set 
for each test by adjusting the pump 
speed. The ratio of overflow orifice 
diameter to underflow was set in each 
instance by the diameter of the over- 
flow nozzle, which is removable and 
interchangeable. The underflow spigot 
has a fixed diameter of 13¢ in., and the 
inlet feed nozzle is fixed at 2 in. id. 

The solids in the test material were 
subject to varying operating condi- 
tions in the washery and were not con- 
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Table 3 . . . Product Size Data of Cyclone Test 1 
































Underflow Product« Overflow Prodact* 
Size, Mesh 
Grams Per Cent Comeiett Cont Grams Per Cent Cent 
4X6 0.2 0.@1 0.01 0.0 0.00 0.00 
6x8 0.4 0.02 0.03 0.0 0.00 0.00 
8x10 1.8 0.11 0.14 0.0 0.00 0.00 
10X 14 9.5 0.57 0.71 0.0 0.00 0.00 
14 X 20 26.4 1.59 2.30 0.2 0.06 0.06 
20 X 28 99.0 5.94 8.24 0.2 0.06 0.12 
28 X 32 87.0 $.22 13.46 0.2 0.06 0.18 
32 x 48 432.0 25.93 39.39 1.6 0.46 0.64 
48 xX 60 176.0 10.57 49.96 1.5 0.43 1.07 
60 X 80 255.0 15.32 65.28 5.4 1.56 5.63 
80 X 100 179.0 10.75 76.03 4.3 1.24 3.87 
100 X 150 131.0 7.8% 83.89 31.3 9.04 12.91 
150 X 200 84.0 5.04 88.93 29.9 8.63 21.54 
200 X 250 23.4 1.40 90.33 15.4 4.45 25.99 
mre) ft | te | ge | at | S| ge 
x J ys ® ‘ s 
325 x 0 131.0 7.86 100.00 232.0 67.05 100.00 
«U rate, 55 in 1.77 min. Rate of flow, 31.0 
Fema © t ¢ pay py Th 1 g; solids per cent, 54.1 
o¢ rate, 106 gal in 0.48 min. Rate of ote 
‘ water), 4770 g; dry solids, g; s0lids per cent, 7.27. 





Table 4. . . Work Sheet Showing Computations of Percentage of Recovery 


Data of Test 1 
(Yield of underflow product 54.3 pet; yield of overflow product 45.7 pct) 






































@) (2) (3) (4) (5) (6) (7) (8) ® 
Per Cent | Per Cent x 
in in 2) xX Recover Frid Reid Cal. Feed 
Size, Mesh | Under- | Over- Rx + @)@ + Sy Under- | Over. | + @ 
flow flow flow flow 
4X6 0.01 100.00 0.01 0.00 0.01 
6x8 0.02 100.00 0.01 0.00 0.01 
8x10 0.11 100.00 0.06 0.00 0.06 
10x 14 0.57 100.00 0.31 0.00 0.31 
14 X 20 1.59 0.06 1.89 1.95 96.92 0.86 0.03 0.89 
20 X 28 5.94 0.06 7.07 7.13 99.16 3.23 0.03 3.26 
28 X 32 §.22 0. 06 6.21 6.27 99.04 2.83 0.03 2.86 
32 xX 48 25.93 0.46 30.86 31.32 98.53 14.08 0.21 14.29 
48 X 60 10.57 0.43 12.58 13.01 96.69 5.74 0.20 5.94 
60 X 80 15.32 1.56 18.23 19.79 92.12 8.32 0.71 9.03 
80 X 100 10.75 1.24 12.79 14.03 91.16 5.84 0.57 6.41 
100 X 150 7.86 9.04 9.35 18.39 50.84 4.27 4.13 8.40 
150 X 200 5.04 8.63 6.00 14.63 41.01 2.74 3.94 6.68 
200 X 250 1.40 4.45 1.67 6.12 27.29 0.76 2.03 2.79 
250 X 270 0.90 2.34 1.07 3.41 31.38 0.49 1.07 1.56 
270 X 325 0.91 4.62 1.08 5.70 18.95 0.49 2.11 2.60 
325 xX 0 7.86 67.05 9.35 16.40 12.24 4.27 30.64 34.91 
Ratio = yd oe Undorion protinct _ S43 Pet 1.19 pot 
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FIG 6—Results of Tests 5 to 7. 
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trollable by the operator of the experi- 
mental unit, but the proportions of 
solids and the size consist of solids 
were determined for each test. 

The test data were obtained by the 
following procedures: 

1. Flow rate: The rate of flow, in gal- 
lons per minute, was measured both 
at the overflow and at the underflow 
spigot by observing the time required 
to fill a 55 gal steel drum. 

2. Sampling: The effluent product 
and the underflow product were sam- 
pled by passing a water sampler across 
the entire stream where it falls freely 
from the discharge line in each case. 
The water-sampling device is a box- 
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FIG 7—Results of Tests 8 to 11. 


like dipper narrowed down at the top 
to a sample receiving slot 1 in. wide by 
10 in.. long. This opening is large 
enough to receive any size of solid 
particles in the water. The size of the 
container is ample to receive the entire 
sample without any overflow of water 
from the container. 

3. Percentage of solids: Percentage of 
solids was determined by weighing the 
entire sample, drying off the water, and 
weighing the dry solids. 

4. Size consist of solids: Sizing tests 
of the residual solids of-all the samples 
were made by wet screening at 270 and 
325 mesh and subsequently drying and 


dry screening the coarse product that 


PARTICLE GIZE, MESH 






DIAMETER ORIFICE PRESS 
WLET NOZZLE PSIG 
“ee 20.00 
2M 20,00 
1M 20.60 
i“ 20.00 






remained on the 270 mesh sieve. Sub- 
sieve size separations of products of test 
2 were made by the Research Division 
of Heyl and Patterson, Inc., Pittsburgh, 
Pa., and data are included through the 
courtesy of that organization. 

Micrographs of specimens of some 
graded fractions in the subsieve size 
range shown in Fig 4 are of interest in 
disclosing the particle shapes in the 
very fine sizes. There are rounded 
mineral particles among the angular 
coal particles. 

In the statistical treatment of the 
data, the specific gravity of solids in 
the water was assumed to be 1.35 in 
each instance, in order to estimate 
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FIG 8—Results of Tests 12 to 15. 
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flow, in tons per hour, from the meas- 
ured data, in gallons. To estimate re- 
coveries in the test runs, the feed to the 
cyclone unit during the tests was taken 
to be the sum and composite of the two 
products, which were directly measured 
and sampled. 


Experimental Data 


The performance data obtained in 
the series of 17 tests of the cyclone 
thickener are presented in the following 
recovery charts, in which percentage 
recovery is plotted against particle 
size. The complete schedule of test 
conditions is shown in the insert table 
of each chart (Fig 5 to 8). 

The statistical method of construct- 
ing these charts is illustrated by the 
sample data sheets, Tables 3 and 4, 
that contain the underlying data of test 
1. The percentage recovery is on the 
weight basis, taking the composite of 
the overflow plus the underflow to be 
the feed material. 

The throughput of dry solids: 
These items were determined by com- 
putations based on the measured flow 
in gallons per minute and the per- 
centage of solids, the latter being as- 
sumed to have a specific gravity of 
1.35. Thus, in test 1, in which the 
underflow carried 54.1 pct solids, the 
weight per gallon as measured is 8.337 
(the weight of a gallon of water in 


0.541 
pounds) divided by (0. 459 + L “to 
9.69 lb per gal, and the flow of solids per 
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PERCENT SOLIDS iN UNDERFLOW 


FIG 9—Summary of test data in overflow. 


31 X 60 X 9.69 X 0.541 
2,000 





hour then is 


= 4.875 tons. 

The origin point, that is, the per- 
centage recovery shown for 0.0 micron 
particle size, is a calculated item based 
on the assumption that the finest par- 
ticles just go with the water. Hence, 
the recovery of 0.0 micron size particles 
in the underflow is the percentage of 
feed water that goes into the underflow. 
The figure is obtained by adjusting the 
flow ratio to correct for solids assumed 
to have a specific gravity of 1.35 
(Table 5). 


Table 5... Particles of Subsieve 
Sizes in Test 2 











Overflow Underflow 

Product, Product, 

m ‘ Per Cent Per Cent 

Size, Microns 

Weight| Ash | Weight; Ash 
44 X 30 16.7 4.4) 3.7 21.7 
30 X 20 17.6 | 29.7; 2.3 21.2 
20 X 10 23.4 | 12.8) 1.6 9.1 
10 x 0 11.7 | 21.4) 1.4 34.8 
Total, —325 mesh| 69.4 | 16.7, 9.0 29.5 

















The data of Fig 9 and Table 6 show 
the solids in the overflow increased 
with increased percentages of solids in 
the underflow. The rate of increase 
appeared to be greater when the solids 
in the underflow exceeded 50 pct by 
weight. With one exception the tests 
showing more than 50 pct were ob- 
tained with a 25< in. overflow nozzle. 
This nozzle was not shown in the 
original specifications supplied to the 
Bureau of Mines by the Dutch State 



























































80 100 
Table 6 . . . Summary of Test Data 
Tests at 25¢ in. overflow setting to give an O/U*+ 
area ra ratio of 3.4. 
Solids Per Cent in 
P Re- 
Test, oe GPM | cov- o ede 
ery ver- 
1 | 34.25; 252 | 54.3 | 13.1 7.3 | 54.1 
16 | 34.50) 264) 55.5 11.1 5.9 | 55.0 
4.50; 209 | 46.2 | 12.8 8.1 | $7.2 
20.00; 198 | 56.4) 11.0 5.8 | 53.5 
12 | 13.25) 163 | 54.4/ 13.1 7.3 | $2.7 
Tests at 23¢ in. overflow setting to give an O/U* 
area ratio of 3.0. 
Solids Per Cent in 
Re 
Pres- | a 
Test GPM | cov- 
sure Over- |Under- 
ery | Feed | ‘fow | flow 
2 | 34.75) 234 | 59.9 | 11.7 5.8 | 51.6 
17 | 35.00; 227 | 52.6 9.5 5.3 | 46.3 
6 | 24.50; 193 | 52.7 | 11.8 6.7 | 49.8 
9) 20.00; 184 | 59.8 | 11.2 5.7 | 40.0 
13 | 13.94) 153 | 57.4 | 12.3 6.6 | 42.0 























Tests at 134 in. overflo outng * ve an O/Us 
‘ queen sotto of 2. é 
























































Solids Per Cent in 
Py Re- 
Test pc GPM | cov- 
=> | ona | Goo Mgr 
3 | 34.25) 188 | 78.5 9.9 3.6 | 19.9 
7 | 24.50) 162 | 77.3 | 13.1 5.1 | 25.4 
10 | 20.60) 148 | 78.1 | 12.5 4.9 | 22.9 
14 12.00; 124) 78.0 | 11.8 4.7} 21.1 
Teste ot 156 te, cumin settings ive an O/Us 
area ratio of 1. ? 
Solids Per Cent in 
Teet| Pre] cpm | cov 
est. cov- 
sure 
ery Over- |Under- 
Feed | ‘flow | flow 
4| 36.0 181 | 78.8 | 13.9 5.6 | 23.7 
11 | 20.0 142 | 84.6 9.7 3.1 | 16.4 
15 | 13.75) 123 | 82.9 | 13.2 4.9 | 20.7 
ca of ovectow orice and U O represents the 
area of overflo represents the area 
underflow 
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RECOVERY in UNDERFLOW (© 


Mines. It was added after the first pre- 
liminary tests were made. 

It was observed that the vortex 
action of the underflow discharge de- 
creased as the percentage of solids in 
the underflow increased and was prac- 
tically nonexistent when the cone was 
overloaded. 

With any diameter of overflow noz- 
zle used the solids in the overflow 
increased with increase in the solids in 
the feed. 

Overflows of lower solids content and 
higher percentage of recovery of solids 
in the underflow were obtained with 
overflow nozzles of smaller diameter 
which produced underflows of lower 
solid content (Fig 10). However, the 
higher recovery was more apparent 
than real. Assuming that the solids in 
the excess water in the underflow was 
the same as in the overflow, this 
amount should be subtracted from the 
recovery shown. The curve (Fig 10) 
shows the reduction in percentage of 
recovery in the underflow if the solids 
content in the underflow was corrected 
to 50 pct in all tests. This assumption is 
not strictly correct. As stated earlier, 
the data showed there was an increase 
in solids in the overflow with increase 
in solids in the underflow. The real 
recovery curve could, therefore, be 
expected to fall below the calculated 
curve shown in the dotted line. 

There is also a practical operating 
objection to an underflow of low solids 


balance between clarification effected 
and disposal of underflow appears to be 
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AREAS OF OVERFLOW 


FIG 10—Summary of test data in underflow. 


at about 50 pct solids in the underflow. 
This produced an overflow containing 
5 to 6 pct solids with the material 
treated. Adjustment of relative over- 
flow and underflow nozzle diameters to 
maintain this condition with an aver- 
age percentage of solids in the feed 
should permit operation on a considera- 
ble range of feed concentrations with- 
out producing an underflow containing 
objectionable amounts of water or over- 
loading the cone to a point where it 
would become inoperative. 


Cenclusiens 


The only changes in operating con- 
ditions with the equipment available 
were in the diameter of the overflow 
nozzle and in inlet nozzle pressure. Be- 
cause of these limitations, it is possible 
to draw only general and tentative con- 
clusions. No attempt has been made to 
correlate the results of the tests with 
those of others experimenting with 
smaller cones on which more variables 
could be studied. Essential data cover- 
ing changes in operating conditions are 
summarized in Table 6. 

The most significant relationship 
established in these tests is the effect 
of changes in solids in the feed water 
going into the cone. At any given 
orifice setting, a change in the per- 
centage of solids in the feed was re- 
flected in a corresponding change in the 
solids content of the overflow water. 
More complete clarification was ef- 
fected with lower solid contents in the 
feed. 


Some improvement in clarification 
was obtained with smaller overflow 
nozzles, with a reduction in capacity. 

Throughput was approximately pro- 
portional to the square root of the inlet 
nozzle pressure for any overflow nozzle 
diameter. 

No definite relation between inlet 
nozzle pressure and clarification was 
observed for any ratio of overflow to 
underflow nozzle diameter. 

A practical optimum relation be- 
tween capacity, solid content of under- 
flow and clarification effected was ob- 
tained with an overflow nozzle diam- 
eter of 23¢ in. and an underflow nozzle 
diameter of 13¢ in., with solid contents 
of 9.5 to 12.3 pct in the feed. The com- 
bination resulted in a reduction in the 
solid content of the feed of about one- 
half with an underflow containing 
about 50 pct solids. 

Further tests should be made vary- 
ing the underflow nozzle diameter to 
maintain approximately constant solids 
to determine the effect of varying ratio 
of overflow-underflow nozzle diameters 
on clarification. 

The series of tests as a whole indi- 
cates the cyclone performs funda- 
mentally as a classifier and the major 
control factor is the flow ratio estab- 
lished by the relation between the 
overflow and underflow spigot areas. 
Treating the Shamrock washing water 
it operated effectively with an orifice 
ratio of 3, reducing the solid content 
of the water by approximately half and 
delivering a thickened underflow of 
about 50 pct solids. 
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Titanium Investigations: 





The Laboratory Development of 
Mineral-dressing Methods for 
Arkansas Rutile’ 
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By M. M. FINE,{ H. KENWORTHY,+ Junior Members, R. B. FISHER, and R. G. KNICKERBOCKER,t Members AIME 


Intreduction 


The progress made to date in the 
mineral dressing of complex Arkansas 
titanium ores is reported in this paper. 
Concentrates of rutile, a dioxide of 
titanium, were produced by treating a 
submarginal ore from the Magnet Cove 
Rutile Co., Inc., Magnet, Ark. The 
rutile recovery at present is 45 to 
50 pct of the total TiO., with the possi- 
bility of increased recovery with addi- 
tional research. 

The work reported herein is part 
of a general study which will later 
include results of investigation of other 
titanium ore bodies in the Magnet, 
Ark., area. 

The fragile character of the rutile 
minerals, the softness of the gangue, 
the occurrence of pyrite and leucoxene, 
and the considerable proportion of 
extremely small size rutile in the pres- 
ence of montmorillonite- and _illite- 
type clays in the Magnet Cove open-pit 
mine are the important factors in the 
mineral dressing of this submarginal 
rutile ore. 


Histery 


The occurrence of titanium minerals 
in the Magnet Cove area of Arkansas 
was recognized as early as 1890, but 
it was not until about 1912 that any 
appreciable prospecting for the min- 
erals was undertaken. At that time 
drilling was begun, a shaft was sunk, 
and several drifts were driven, but 
beneficiation to recover the titanium 
minerals was not attempted. 

The only successful mining and 
milling operation of the Magnet Cove 
rutile deposit was begun in 1932 by 
the Titanium Corp. of America and 
continued until 1942. The ore was 
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washed by means of a rotary scrubber 
and then deslimed in a drag classifier. 
The discharge was ground in a rod 
mill, classified, and tabled to recover a 
rougher rutile concentrate, which was 
screen-sized and retabled on cleaner 
tables. The cleaner concentrates were 
given a reducing roast, screen-sized, 
and magnetically separated to produce 
a finished rutile concentrate. Most of 
the rutile produced during this period 
was sold abroad. 

In 1942, the Titanium Alloy Corp. 
of Arkansas (a subsidiary of the 
Titanium Alloy Manufacturing Co. of 
New York) purchased the property 
and rebuilt the mill. 

Subsequently, the plant and prop- 
erty were acquired by the Magnet 
Cove Rutile Co., Inc., of Little Rock, 
Ark., the present owners. Very little 
titanium has been produced since 1942. 

Although the Titanium Corp. activ- 
ities yielded enough returns to allow 
continued operation for approximately 
10 years, certain factors must be 
recognized. These are: (1) production 
of rutile in that period was during a 
low in the economic cycle which per- 
mitted low-cost operation on a small 
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scale, and (2) a considerable portion 
of the production was above the water 
level and no drainage problems existed. 
Prior to this paper there has been no 
published report of any mineral- 
dressing investigation of the lower 
levels of the ore body. Reference is 
made in another paper' to an earlier 
investigation of Magnet Cove rutile 
by the Rolla laboratory, in which it is 
stated that recoveries of 12 to 17 pet 
of the rutile were obtained. 

The present investigation was under- 
taken to improve the known milling 
processes and to provide adequate 
metallurgical information about the 
ore treatment. 


Titanium Technelegy 


The titanium mineral of primary 
interest in the present investigation 
was the titanium dioxide, rutile. 
Rutile is one of the industrial minerals 
whose annual consumption is relatively 
small but strategically important. The 
domestic production of rutile was 
7100 tons in 1948. The imports of rutile 
in the same year were approximately 
8000 tons.* 

A major use of rutile is in the pro- 
duction of welding-rod coatings, for 
which a product containing a minimum 
of 92 pct titanic oxide is desired. Other 
constituents, such as lime, silica, and 
sulphur, must be held to a minimum, 
but hard-and-fast specifications for 
these elements cannot be drawn. It is 
necessary to incorporate the rutile in a 
welding-rod coating, make a sufficient 
number of test welds, and then deter- 
mine the tensile strength of the weld 
metal in the as-welded and strese- 
relieved conditions. Such a test gives 


1 References are at the end of the paper. 
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the behavior of the rutile under oper- 
ating conditions and is the standard 
means of determining the usability of 
an untested rutile. Rutile is also used 
in manufacturing titanium tetrachlo- 
ride, in ceramic glazes, and for the 
production of alloys and the carbide.* 

Recent advances in titanium tech- 
nology promise to open a new field 
for the metal and its alloys in both 
strategic and structural uses. The 
combination of low unit weight and 
high proportional limit gives titanium 
metal a potential advantage where 
conditions of high stress are encoun- 
tered. The Bureau of Mines is con- 
tinuing primary research in titanium 
technology, and additional information 
on this subject may be found jin recent 
publications by Bureau technologists. ** 


Description of Ore 


The Magnet Cove ore body is near 
the northeastern part of Hot Spring 
County, Ark. The small town of 
Magnet is 2.7 miles east and Hot 
Springs about 12 miles we-: 

The ore has been mined by open-cut 
methods, and that part of the open pit 
which is exposed at present shows a 
disseminated formation. The rock is a 
highly altered mixture of clays, feld- 
spars, carbonates, iron oxides, pyrite, 
and other minerals. The alteration has 
proceeded to such an extent that 
much of the rock is soft enough to be 
disintegrated by hand pressure. 

The Magnet Cove area has been 
described by Ross and Hendricks* as 
the throat of a volcanic vent. Accord- 
ing to these authorities, most of the 
alteration of the formation has been 
caused by hot solutions and volcanic 
vapors. The porous nature of the 
formation, it is stated, facilitated 
thorough alteration. 

The sample of the Magnet Cove 
rutile ore for metallurgical investiga- 
tion was taken from the floor of the 
open pit by engineers of the Mining 
and Metallurgical Divisions of the 
Bureau of Mines. As observation indi- 
cated that the upper few inches of 
material were more claylike than the 
deeper material, the top 6 in. was 
discarded. The material from 58 test 
pits was combined to form one 5000 lb 
sample, considered to be fairly repre- 
sentative of the ore, which was shipped 
to Rolla, Mo., for metallurgical work. 

The ore, as received at the Rolla 
laboratory, had an average moisture 
content of about 10 pct. The material 
was sampled by coning and quartering 
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and then stored in sacks in covered 
cans to retain the sample in its original 
moist condition. This was necessary 
because much of the clayey rock 
tended to indurate as it dried. Such 
dried, hatdened material was then 
more difficult to disintegrate in the 
subsequent treatment. 

The sample was composed prin- 
cipally of altered albite and clay min- 
erals of the montmorillonite and illite 
groups, with appreciable partly altered 
orthoclase and ankerite. Minerals pres- 
ent in small to very small amounts 
included pyrite, rutile, calcite, phlogo- 
pite and other micas, apatite, goethite 
and limonitic iron oxides, leucoxene, 
sanidine, gypsum, chert, sericite and 
sphalerite. 

The titanium minerals were rutile 
and leucoxene. Most of the rutile was 
a black variety, which occurred in 
several forms. One of them, shown in 
Fig 1, consisted of veinlets of striated 
crystalline masses and closely packed 
needles. Much of the rutile was found 
as small crystalline grains and in 
scattered bunches containing from a 
few needlelike crystals up to thickly 
clustered, acicular groups. The latter 
occurrence is well-illustrated by Fig 2. 








Fig 3 is a photograph of grains that 
were acid-leached to remove the 
ankerite to give a better picture of the 
felted mass of tiny acicular rutile 
crystals. In addition to the occurrences 
noted, rutile was also found dissemi- 
nated throughout many rock types 
and as linings in cavities. 

The mineral leucoxene was rather 
difficult to identify because of its 
indeterminate optical properties. It 
was an important constituent of the 
clayey fraction of the ore, particularly 
the hydrous mica. In some instances 
tiny bunches of rutile needles were 
partly altered to leucoxene. A micro- 
graph of a thin section, showing leu- 
coxene and rutile in ankerite and albite, 
is shown in Fig 4. 

With regard to liberation, much 
of the rutile was free at minus 20 mesh, 
but a considerable quantity was still 
locked in sizes finer than 200 mesh. 
Some of the tiny needles of rutile 
previously noted were less than 1 
micron in width. 

The occurrence of some of the other 
minerals was of interest, particularly 
as it affected the ore-dressing treat- 
ment. The pyrite ranged from blocky, 
euhedral crystals more than 1 in. thick 


FIG 1—Veinlet of rutile in ankerite (gray and white), 
with albite (white). Nicols crossed. 
FIG 2—Clusters of rutile in albite and orthoclase. Apa- 
tite and ankerite are present. Nicols uncrossed. 
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to tiny grains disseminated throughout 
the mass. In general, however, the 
pyrite was more coarsely crystalline 
than the rutile. Apatite was present in 
virtually all rock sections as small, 
scattered, lath-shaped crystals. A con- 
centration of these crystals was ob- 
served in the section shown in Fig 5. 
In addition to the usual optical 
microscopic observations, the presence 
of some minerals was confirmed by 
differential thermal analyses. A group 
of clay fractions was examined by this 
means, and the thermal curve of one 
such fraction is the upper one of 
Fig 6. This product gave pronounced 
thermal reactions characteristic of the 
montmorillonite group and weak reac- 
tions for illite. A differential thermal 
analysis of ankerite (the complex 
calcium-magnesium-iron carbonate) is 
the lower curve of Fig 6. Except for 
small shifts in the temperature of the 
reactions, this curve showed a striking 
resemblance to the thermal analyses 
of the minerals siderite and dolomite. 
The sample had the following chem- 
ical analyses: 3.4 pct titanium dioxide; 
7.4, iron; 33.6, silica; 13.4, alumina; 
13.7, calcium carbonate; 4.1, magnesia; 


0.21 and 0.52 pct, respectively. 

It must be noted at this point that 
not all the titanium in the ore, as 
determined by a chémical analysis for 
that element, was available as rutile. 
The leucoxene represented an impor- 
tant (but indeterminate) fraction of 
the total titanium which was not re- 
coverable by other than chemical 
means. In addition, the numerous 
rutile grains whose largest dimensions 
were measurable in microns or frac- 
tions thereof were not regarded as 
recoverable by the usual ore-dressing 
methods. In consideration of these 
factors, it was estimated that a maxi- 
mum of perhaps 50 to 60 pct of the 
titanium dioxide would be recoverable 
by known ore-dressing methods. 


Beneficiation Studies 


DISINTEGRATION AND 
DESLIMING 


The first step in milling the Magnet 








FIG 3—Minus 10 plus 28-mesh acid-treated grains 
for removal of ankerite to illustrate an occurrence of rutile 
in finely acicular eggregates. Two feldspar crystals are 
shown in the mass. 

FIG 4—Ankerite (dark gray, in foreground), albite 
(white and gray areas), and leucoxene and rutile (black 
areas). Nicols crossed. 
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Cove ore was disintegration of the clay 
aud seiiplestic constituents and subse- 
quent removal from the granular 
material. For that purpose, a con- 
tinuous test was made in equipment 
of pilot-plant size to remove the clay 
and recover granular products for 
subsequent treatment. About 2500 lb 
of the ore, crushed to minus 1} in., 
was treated at the rate of 180 lb an 
hour according to the following flow- 
sheet: the ore was fed to a 3 ft long 
cylindrical mill with an effective 
diameter of 15 in. and an 8 in. discharge 
operated at 44 rpm. No grinding 
medium was used, so the action was 
one of attrition of ore particles upon 
each other. Some of the larger, heavier 
rocks were retained in the mill longer 
than the body of the pulp, and these 
aided in disintegration of the softer 
fragments. The pulp density in the 
mill was 50 to 55 pct solids. A cylin- 
drical screen with 3¢ in. square open- 
ings was fitted in the discharge end 
of the mill, and particles coarser than 
that size were washed and removed as 
the pulp discharged from the mill. 

The screen undersize was laundered 
to a 12 in. spiral classifier, where a 
coarse sand was separated. The spiral 
overflow was pumped to a 3 ft bowl 
classifier, where a fine sand was re- 
covered and the slime product was sent 
to waste. The results of the desliming 
are noted in Table 1. 


























Table 1 . Desliming 
——. Per Cent 
> Weight, Per t| of Total 
Product Per 
Cent 
TiOs| Fe | TiOs| Fe 
Plus %-in. sand. 17.5 | 3.6) 8.4) 19.3) 17.7 
Spiral-classifier 
sand..........| 38.5 | 4.9)11.5) 57.8) $3 
Bowl-classifier 
a 8.4 | 2.1) 5.5) 5.4) 5.6 
Primary slime. 35.6 | 1.6) 5.5) 17.5) 23.5 
Composite . 100.0 | 3.3) 8.3/100.0)100.0 




















The material rejected by the bowl 
classifier, the primary slime, was lower- 
grade than the feed and contained 
17.5 pet of the titania in 35.6 pct of 
the weight. It was very fine and con- 
tained only 3.3 pct of plus 325 mesh 
material. 


PRIMARY GRAVITY 
CONCENTRATION 


The plus 3¢ in. material was crushed 
in a rolls crusher to pass that size and 
combined with the spiral-classifier 
sand. The combined product was 
screened on 4, 10, and 20 mesh sieves 
to separate sized products suitable for 
jigging. All sizes coarser than 20 mesh 
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FIG 5—Matted mass of apatite crystals in partially 
altered albite and orthoclase. Ankerite and rutile were 
present in the thin section. Nicols uncrossed. 


were jigged separately in a laboratory 
Harz-type jig to produce concentrates, 
middlings, and tailings. Each middling 
was crushed and added to the feed at 
the next finer size. 

The jig concentrates were mixtures 
of rutile and pyrite, with about 10 pct 
of ankerite and feldspar gangue, some 
of it locked with rutile. The pyrite, 
however, was for the most part free, 
so the possibility of removing some of 
it by gravity was explored. 

Unfortunately, the amount of mixed 
rutile-pyrite concentrate was insuffi- 
cient to try the separation over a full 
range of sizes so a compromise was 
necessary. The rutile-pyrite mix was 
crushed to minus 4 mesh and sized on 
8 and 20 mesh sieves. Each size was 
jigged separately on the same Harz- 
type jig to remove as much clean 
pyrite as possible. All the pyrite 
concentrate was drawn through the 
screen into the hutch, as this gave a 
cleaner pyrite than a cup-drawn prod- 
uct. On the 4 to 8 mesh size, 44.5 pct 
of the iron was removed in a pyrite 
product containing 0.6 pct titania 
and 43.3 pct iron. Only 1.4 pct of the 
titania in this fraction was lost in the 
iron product. The 8 to 20 mesh size 
did not separate as well as the other, 
but 23.7 pct of the iron in this fraction 
was removed as a pyrite jig concentrate 
containing 1.2 pct titania and 43.8 pct 
iron. 

In both sizes the blocky, euhedral 
crystals of pyrite reported in the con- 
centrate without much difficulty. Much 
of the pyrite, however, was tabular 
and as a result had an apparent 
specific gravity in the jig very nearly 
that of the rutile. Such pyrite was, of 
course, not separable from rutile by 
gravimetric means. The pyrite was so 
hard, however, that it was desirable to 
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remove as much of it as possible at 
coarse sizes. 

The middling from the finest jig 
size, the primary minus 20 mesh, and 
the bowl sand were combined for 
table feed. The composite was hy- 
draulically classified into four sand 
fractions and a slime, and each sand 
was tabled separately to produce a 
rutile-pyrite concentrate, middling, and 
tailing. Most of the pyrite, of course, 
came into the concentrate zone of the 
table readily. Some of the elongated 
rutile crystals, however, were not as 
responsive to the action of the table 
and reduced the effectiveness of the 
separation. The net result was a fairly 
large middling containing an appre- 
ciable titanium content in addition 
to ankerite and apatite. 

A composite of the results of jigging 
and tabling is given in Table 2. The 
primary slime is also included to show 
a complete picture of the beneficia- 
tion up to this point. 


Table 2... Jigging and Tabling 
































__ Per Cent 
Weight, Per t| of Total 
Product Per 
Cent 
TiO: Fe | TiO:| Fe 
Jig concentrate..| 3 89 |22.9/31.9) 26.1) 15.6 
Table concen- 

| Sea 2.82 |24.3|27.5) 20.1) 9.7 
oh concen- 

BEERS cnecccecs 1.24 | 0.8/43.5) 0.3 .8 
Middling........ 0.95 |14.8)10.2) 4.1) 1.2 
Jig tailing....... 27.84 | 1.8 5.9] 15.1} 20.8 
Table ng -| 25.11 | 2.1) 6.3) 15.4) 19 8 
Table slime. .... 2.58 | 2.9) 4. 2.2) 1.6 

mary slime 35.57 | 1.6] 5.5) 16.7] 24.5 

Composite 100.00 | 3.4) 8.0|100.0)100.0 








A total of 46.1 pct of the titania was 
collected in the form of rutile-pyrite 
gravity concentrates plus an additional 
4.1 pct in the middling. The tailings 
accounted for 30.5 pet, Which is a sub- 
stantial part of the total. 


FIG 6—Differential thermal analysis curves of clay and 
ankerite from Magnet Cove rutile pit, Magnet, Ark. 


Top: water suspended fraction of a white claylike material 
containing much residual albite. Boliom: ankerite 


(massive 


Much of the titanium in the tailing 
was, a8 previously noted, in the form 
of extremely fine needles of rutile, 
which would require reduction to 
micron sizes for complete liberation. 
Part of the rutile, however, was suffi- 
ciently coarse so that only a moderate 
degree of comminution would produce 
adequate liberation. To improve the 
recovery, it was decided to retreat the 
tailings from jigging and tabling. The 
treatment was in the nature of a 
scavenging operation to produce a low- 
grade concentrate which could be 
returned to the table circuit for addi- 
tional treatment. The Humphreys 
spiral concentrator was utilized for this 
purpose because of its capacity to 
handle a large tonnage of material at 
low cost. 

A composite of the jig and table 
tailing was ground to minus 48 mesh 
and fed to the spiral concentrator in a 
pulp of about 15 pct solids. The ma- 
chine was adjusted so that concentrates 
were withdrawn from six ports and 
middlings from two. The middlings 
were recirculated, and the rest of the 
pulp constituted the tailing. Both 
concentrates and tailings were sampled 
for timed intervals, and then an equal 
weight of new feed was added to the 
system. After equilibrium was re- 
established, another set of samples 
was taken. The process was repeated 
often enough to obtain a representative 
group of samples for further work. The 
results of a spiral-concentration test 
are detailed in Table 3. 

The recovery of titania was 27.8 pct 
of that in the feed, or 8.7 pct of the 
total in the ore. This low recovery 
was due primarily to intimate inter- 
locking of gangue and rutile. However, 
the amount recovered represents an 
important contribution to the total 
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recoverable rutile. 

The grade of the concentrate was 
quite low, as no attempt was made to 
produce a high-grade material. It is 
expected that, if spiral concentration 
is utilized in a plant, the concentrate 
would be returned to the tables for 
additional beneficiation. 


FINAL CONCENTRATION 


At this point in the process, rutile 
had been recovered by jigging, tabling, 
and spiral concentration in the form 
of low- to medium-grade concentrates 
containing pyrite, ankerite, and some 
apatite in addition to rutile. The next 
step in the process was removal of the 
remaining pyrite. The jigging, pre- 
viously described, had been effective 
in removing part of the pyrite but 
could not effect the nearly complete 
separation required. In addition, the 
process was not applicable to the fine 
sizes. 

A combination of agglomerate tab- 
ling and flotation was a very effective 
means of removing the pyrite. The 
process was simple and gave almost 
complete removal of the sulphides. 

A composite was prepared for this 
work, which consisted of the jig, table, 
and spiral concentrates, and the table 
middling. The composite had a calcu- 
lated analysis of 17.7 pct titania, 
21.6 pet iron, and represented 59.8 pct 
of the total titanium and 31.0 pct of 
the iron. Owing to inclusion of such 
products as the spiral concentrate and 
table middling, the composite was of 
lower grade than would be expected in 
an operating plant where provision 
could be made for circulating such 
products. Under the circumstances, 
however, the composite noted above 
was the most satisfactory. 

The sample was crushed to minus 14 
mesh and screened on a 48 mesh sieve 
as a preliminary step to the removal 
of pyrite by agglomerate tabling. The 
14 to 48 mesh sand was mixed for a 
few minutes in very thick pulp with 
2.0 lb of sodium sulphide to clean the 
surface of the pyrite. The sodium 
sulphide then was washed out, and 
the sand was conditioned with 1.0 Ib 
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of sulphuric acid, 0.10 lb of pentasol 
amyl xanthate, and 10.0 lb of No. 3 
fuel oil to produce a water-repellent 
oil coating on the pyrite. The con- 
ditioned mix was then fed to a labora- 
tory shaking table, where the pyrite 
was removed by filming and agglomer- 
ation. The pyrite filmed readily, and 
no difficulty was experienced in recov- 
ering a clean pyrite essentially free of 
rutile. The unoiled fraction, consisting 
of the rutile and some gangue mate- 
rial, was collected at the concentrate 
end of. the table. It was then screened 
(wet) on 20 and 35 mesh sieves, and 
each size was retabled to produce a 
coarse rutile concentrate, middling, 
and tailing. The middling was ground 
to minus 48 mesh and set aside for 
further treatment noted below. 

The pyrite in the minus 48 mesh 
sand was removed by flotation with a 
suite of reagents similar to those used 
in the agglomerate tabling. The minus 
48 mesh sand was pulped to about 
40 pct solids, conditioned with 0.50 lb 
of sodium sulphide, and floated with 
the following reagents: 0.30 lb of 
pentasol amyl xanthate, 0.06 lb of 
Aerofloat 31, and 0.06 lb of pine oil. 
The flotation pyrite was sufficiently 
free of rutile so that no cleaning was 
necessary. The pyrite formed a heavy 
froth, free of mechanical inclusions, 
and floated with reasonable rapidity. 

In addition to pyrite, the fine frac- 
tion contained some sphalerite. The 
amount of zinc was not of economic 
proportions but was high enough to 


influence the sulphur content of the 
product if it were not removed. The 
sphalerite was reluctant to float with- 
out activation, so additional treatment 
was necessary. This consisted of con- 
ditioning with 2.0 lb of copper sulphate 
per ton of feed and floating with 0.2 Ib 
of pentasol amyl xanthate and 0.06 Ib 
of cresylic acid. The small amount of 
zinc concentrate was added to the 
pyrite product without cleaning. 

The nonfloat was combined with the 
coarse fraction, hydraulically classified, 
and tabled to produce a fine rutile con- 
centrate, middling, and tailing. Both 
the coarse and fine rutile concentrates 
were dried and passed over a high- 
intensity magnetic separator to effect 
a final improvement in the grade. The 
results, showing all products, are com- 
piled in Table 4, and a more concise 
tabulation combining similar products 
is shown in Table 5. 

The coarse concentrate was higher- 
grade than the fine concentrate; but, 
as shown in Table 5, the composite 
of the two exceeded the minimum 
required TiO, content of 92 pct. The 
recovery of titanium in the concen- 
trates shown was 46.35 pct. By the 
usual ore-dressing standards, this would 
not be considered good recovery. 
However, if one considers the quantity 
of titanium present as leucoxene and 
as needles of rutile 1 micron or less in 
width, it is seen that a major portion 
of the available rutile was recovered. 

The Physical Metallurgy Section of 
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the Rolla Branch, Metallurgical Divi- 
sion, is investigating utilization of 
these rutile concentrates as a con- 
stituent of welding-rod coatings. Pre- 
liminary results of that study have 
been promising; complete data will be 
reported in a later publication. 


MIDDLING FLOTATION 


The final middling contained an 
additional 8.26 pct of the titania. The 
material was, in some respects, a more 
complex mixture than the feed, and 
its treatment by any process presented 
a problem. Its mineralogical compo- 
sition was similar to the feed; and it 
contained, in addition to the rutile, 
ankerite, and other carbonates, feld- 
spars, quartz, iron oxides, and small 
amounts of apatite and pyrite. How- 
ever, more of the rutile was present in 
locked grains than in the heads, and 
the product was much finer. Therefore, 
the possibility of treating such material 
by flotation was considered. 

As regards flotation behavior, the 
mineral rutile, under favorable con- 
ditions, is responsive to either the 
anionic reagents (fatty acids and 
soaps), or the cationic reagents (long- 
chain aliphatic amines). Investigations 
with both types of reagents have been 
made, and others are in progress, but 
recovery of the rutile in a satisfactory 
concentrate has not been achieved. 
However, the work has shown promise 
that flotation of selected products 
containing rutile may have a definite 
place in the flowsheet for this ore. 

The results of one test on the 
middling is given below. The sample 
was ground for a short time in a 
pebble mill to freshen the mineral 
surfaces, and the pulp was dispersed 
with 2.0 lb of sodium silicate per ton 
of feed and deslimed. The sand was 
conditioned with 3.0 lb of silicate to 
depress the rutile while floating the 
gangue carbonates (largely ankerite) 
with sodium oleate. The ankerite was 
floated in stages to reduce the amount 
of rutile mechanically entrapped in the 
carbonate froth. In all, 4.2 lb of sodium 
silicate and 2.8 lb of sodium oleate 
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were used to condition and float the 
carbonates. 

At the conclusion of the carbonate 
float, the pulp was thickened to re- 
move the anionic reagents, and the 
rutile was floated with 0.25 lb of the 


-long-chain amine ARMAC TD. The 


froth was largely rutile contaminated 
with quartz, silicates, small amounts 
of carbonates, and iron oxides. The 
concentrate was dried and passed over 
a high-intensity magnetic separator 
to effect an additional improvement in 
grade. The results of the test are pre- 
sented in Table 6. 

The rutile concentrate recovered 
69.8 pct of the titania in the feed and 
had an analysis of 70.1 pct titanium 
dioxide. The separation of carbonates 
in this scheme was almost complete 
and the removal of iron was good. 
Separation from silicates, particularly 
feldspar, was incomplete and was pri- 
marily responsible for the lowered 
grade of the concentrate. Research 
work on the flotation of rutile from 
complex mixtures, as those described 
in this paper, is in progress, and any 
improved techniques will be used to 
increase the recovery of rutile from 
the Magnet Cove ore. 


Summary and Conclusions 


One phase of an extensive investi- 
gation of the ore-dressing character- 
istics of titanium-bearing ores of the 
Magnet Cove area of Arkansas has 
been completed, and the results are 
presented in this paper. A sample of 
the complex ore from the property of 
Magnet Cove Rutile Co., Inc., Magnet, 
Ark., containing rutile, leucoxene, 
pyrite, ankerite, quartz, apatite, feld- 
spars, iron oxides, clay, and other 
minerals, was the subject of the 
investigation. 

The treatment process included dis- 
integration of the ore by tumbling 
in a revolving cylinder and subsequent 
removal of clay by classification. 
Gangue minerals and some pyrite 
were removed by gravity concentra- 
tion. The rest of the pyrite was re- 


moved from the coarse sizes by 
agglomerate tabling and from the fine 
sizes by flotation. A finished rutile 
concentrate was then recovered by 
sizing, classification, tabling, and mag- 
netic separation. This treatment gave a 
recovery of 46.35 pct of the titanium 
in a product containing 92.2 pct 
titania, 1.4 pct iron, 0.63 pct silica, 
0.52 pct lime, 0.09 pct sulphur, and 
0.29 pet phosphorus. 

The investigation has shown that 
the production of commercial-grade 
rutile concentrates from the Magnet 
Cove property is technically feasible. 
The best possibility for improving the 
recovery obtained to date is in extend- 
ing the application of flotation to the 
benefaction of gravity middlings and 
similar products. Those flotation tests 
which have been made on such mate- 
rials (one of which is given in this 
report) show a fair degree of concen- 
tration. The flotation study, while not 
productive of very high-grade concen- 
trates, has been promising enough to 
warrant further work. A method of 
utilizing noncommercial grade rutile 
concentrate for the production of 
titanium matte is being investigated 
and the preliminary results are re- 
ported in another paper.’ 
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By BLANDFORD C. BURGESS,* Member AIME 


Introduction 


Mica is an orchid among minerals. It 
is formed in pegmatites, one of the 
most bizarre of igneous formations, and 
is exceeded by few other minerals in the 
perfection it may attain as to size, 
color, and cleavage. 

First used for window glazing, as an 
ornament and article of trade, it has 
become one of the most essential in- 
sulators of electricity, heat, and shock. 
Most internal combustion engines use 
mica condensers or capacitors and such 
machines of war as planes, tanks, and 
submarines are immobile without it. 

The original manuscript of this guide 
was written in April 1943 at the peak 
of war emergency. It was not used be- 
cause shortly thereafter a decision was 
made to buy on a one price basis elimi- 
nating differentials for both quality and 
size. 

This is now presented with the 
thought that from the standpoint of 
preparedness we can only consider an- 
other war imminent and every effort 
should be made to set up in usable form 
the experience gained during the Sec- 
ond World War. 

Colonial Mica Corp. was set up by 
Metals Reserve Co. as a wholly owned 
government agency to encourage pro- 
duction of domestic mica and to pur- 
chase it. It soon became the exclusive 
buying agency for such mica. The 
writer as Southern Manager called on 
all the private agencies buying mica to 
assist in formulating buying policies, 
methods, and prices. 

A meeting was held for that purpose 
in Asheville, N. C., July 20, 1942. In 
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the general discussion the first two 
hours of the meeting it was decided 
that the following factors should be 
considered in pricing strategic mica: 
clearness, flatness, trimming, color, 
classification (size and quality), free 
splitting, hardness, and air inclusions. 

Most of the mica miners have been 
buying strategic mica, according to the 
mine, as No. 1, No.-2, or Nos. 1 and 2 
combined. 

In addition to these grades of stra- 
tegic mica they have been buying three 
lower grades of mica, electric (vegeta- 
ble-stained), black-spotted and black- 
stained. 

A number of mines were named one 
by one-and the buyers present gave 
their opinions as to the basis they would 
use in buying the sheet mica from each. 

It was suggested that in addition to 
the prices already published, prices be 
posted up to 10 pct higher for special 
quality and preparation and prices be 
posted 25 pct lower than the published 
prices for the lowest acceptable grades 
of strategic mica, giving the buyers au- 
thority to make intermediate prices ac- 
cording to the quality and preparation. 

It was thought desirable at the same 
time to announce prices for nonstra- 
tegic mica where such quality is being 
obtained in mines producing strategic 
mica and where it would be necessary 
to take the output in order to get the 
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strategic mica. 

It was also suggested that the price 
of electric and black-spotted mica be 
50 pct below the price of the lowest 
grade of strategic mica and the price of 
black-stained mica be 60 pct below the 
price of lowest grade strategic mica. 

The few experienced buyers ayeil- 
able were employed but they were in- 
adequate for the job and others had to 
be trained. All needed a guide or primer 
of some kind to attain systematic pro- 
cedure and consistent prices in their 
respective buying areas. The Mica 
Buyers Guide was formulated for that 
purpose based on experience gained in 
the first six months of buying. 

The Preface to the original guide was 
as follows: 


The purpose of this guide is to serve 
as a text in training beginners and as a 
handbook for experienced buyers of the 
instructions which have been issued up 
to this time. At the meeting of prospec- 
tive buyers last summer, it developed 
that the first essential to attain uni- 
formity must be some kind of check 
sheet. Our “Mica Buyers Report” was 
developed for this purpose and forms 
the backbone of this guide. Price is deter- 
mined according to size, quality and 
preparation. Size can be measured, but no 
system of measurement or machine has 
been devised which can be substituted 
for the trained eye of the buyer to deter- 
mine quality and preparation. 

Although the “One Price” 
was instituted and the “Guide” not 
used, the buyers were required to con- 
tinue making out a “ Mica Buyers Re- 
port”’ (Fig 1) with each lot of mica pur- 
chased. The form proved its value and 
there is no doubt that in another such 
emergency some similar form should be 
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FIG 1—Mica buyers report. 


used to attain a uniform standard sys- 
tem of buying domestic muscovite 
This paper is presented as the first 
effort toset up a basis for such a system. 


Mica Buyers Guide, 
Definitions 


“A” mica, mica with converging reeves. 

Air pockets, air inclusions between layers 
of mica (see Mica Buyers Report 4, p. 
456). 

Beryl, a pegmatite mineral, ore of beryl- 
lium. Emerald. 

Biotite, black mica, contains iron and 
m ; 

Block, as used by importers and foreign 
mica workers—called sheet mica by 
domestic miners and buyers. As used 
by domestic miners, the blocks or 
books of mica sorted from the run- 
of-mine mica. 

Chlorite, a green mica-like mineral 
usually in small flakes. 

Class, to sort sheet mica as to size and 
quality. So termed by Domestic 
Miners and Buyers. 

Cobbed mica, used in New England to 
describe mica books freed of obvious 
scrap ready for rifting. 

Columbite, a pegmatite mineral, ore of 
columbium. 

Condenser, a device to provide electrical 
energy capacity. 

Condenser films, sheet mica from good 
quality full trim split to thickness 
suitable for condensers, usually 1 to 4 
mils. 

Cross-grained, mica which, due to struc- 
ture, or imperfection will not split 
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freely into sheets, or film of uniform 
thickness. Referred to by domestic 
miners as “Gummy.” 

Diaphragm mica, suitable for use in 
phonograph diaphragm (obsolete). 
Now used in some types of respirators, 
must be perfectly flat, but other 
features not important. 

Dielectric strength, resistance to punc- 
ture by electric current. 

Electric mica, black-stained and heavy 
black-spotted mica (domestic miner's 
term). 

Feldspar, spar, a silicate of alkalies and 
alumina. Ore of the three principal 
pegmatite minerals. 

Films, sheet mica split to thickness and of 
quality suitable for condensers. 

Grade, to sort sheet mica as to size (see 
also Class). 

Hair lines, fine cracks (see under Defects 

p. 457). 

Hardness of mica, 2 to 24, according to 
Moh’s scale. 

Inclusions, other mineral or substance 
between layers of mica. 

Isinglass, old name for mica. 

Knife trimmed, mica trimmed by hand 
with a beveled edge (K.T.). Method 
desired for strategic mica, because 
beveled edge aids in splitting. 

Lepidolite, lithia mica. 

Mica, a group name for a number of 
aluminum silicate minerals, one of the 
three principal pegmatite minerals. It 
is characterized by high reflectance and 
perfectly developed basal cleavage; 
tough, elastic, transparent, and of 
high electrical resistance. 

Muscovite, potash mica, the principal 
commercial mica. 

Pattern mica, sheet mica as termed by 





domestic producers or block as used by 
importers. To cut a standard size 
pattern. 

Pegmatite, igneous rock consisting chiefly 
of feldspar, quartz, and mica with great 
variation in the size of the crystals and 
some grouping of the minerals. The 
host rock for mica. 

Phlogopite, amber or magnesia mica. 
Quality judged according to test for 
heat resistance as “high heat” or “low 
heat.”’ 

Pitch’lende, black uranium mineral oc- 
casion."*y found with mica. 

Power factor, power loss under electric 
load. 

Punch mica, (see p. 455.) Thumb trimmed 
sheet mica with clear, solid area less 
than 1) by 2 in. 

Quartz, silica (SiO:) usually called flint 
by mica miners. One of the three 
principal pegmatite minerals. 

Qualify, sort mica as to quality. 

Reeves, domestic term for a series of tiny 
ripples or waves, which sometimes 
cause a cross-grained structure. 

Ribbon mica, mica with straight, paral- 
lel, edges, sheared by earth movements, 
etc., of varying widths, and very de- 

’ sirable for certain purposes. 

Rifting, splitting cobbed mica or books 
or blocks of mica and trimming the 
sheet or pattern. “Should be defined 
only as splitting to proper thickness for 
trimming.” Sometimes both opera- 
tions are performed by one operator, 
but strictly speaking rifting and 
trimming are two operations performed 
by different workers. 

Rifting shop, shop where rifting and 
trimming is done. 

Ruled mica, straight ridges or cracks in 
mica, often parallel (see Ribbon mica). 
Ruled mica generally refers only to 
mica completely sheared into strips of 
uniform width. 

Ruling, straight ridges or cracks (see Rib- 
bon and Ruled mica). 

Run-of-mine mica, all the mica obtained, 
generally including the scrap, but this 
should be stated. 

Scrap, mica not suitable for punch or pat- 
tern or trimmings from punch and pat- 
tern. Also called waste and refuse. 
Generally classified as “‘mine scrap” 
and “shop scrap,” shop scrap brinying 
premium price. 

Sericite, mica occurring in a fine flak 
form (secondary mica). ; 
Shear trimmed, trimmed with shears 
gives a square edge compared to the 
beveled edge of knife trimmed. (Not 
rejected, but this method should be 
discouraged in preference to knife 
trim, to conserve mica and facilitate 

splitting.) 

Skimmings, thin films of mica split from 
sheets or blocks to remove imperfec- 
tions (untrimmed thins). 

Specific gravity of mica, 2.76 to 3.00 
(times equal volume of water). 

Splittings, sheet mica split to thickness 
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suitable for condensers (see also Con- 
denser splittings). Used for manufac- 
ture of mica plate, or built up mica. 
(Not usually suitable for condenser 
film.) 

Tantalite, a pegmatite mineral, ore of 
tantalum. 

Tests, see dielectric, power factor, etc. 

Thins, sheet mica less than 0.007 in. 
thick. Distinguished from skimmings 
by being 4, %, or full trimmed and 
priced by preparation and quality. 

Thumb trimmed, rifted but trimmed only 
to extent rough edges can be broken 
off with fingers. The usual preparation 
of punch mica. 

Trimming, removing rough edges, 
inclusions, and other imperfections 
from rifted sheet mica, with knife or 
shears. 

Vermiculite, a form of mica which 
exfoliates on exposure to heat. Used 
exfoliated for heat and sound insulation 
and lightweight aggregate. 

Washer mica, a quality of mica between 
punch and scrap. Punch mica of 
No. 3 quality (cross-grained or heavy 
stained) with solid area of 1} in. 
diam upward. 

Wedge mica, books of mica thicker on 
one edge than on the opposite edge. 
These frequently also have “A” 
structure. 

Zinnwaldite, a mica containing potash, 
lithium, and iron. Poor splitting. 
(Quite rare, some at Amelia, Va.) 


Prices 


The base prices of Table 1 were made 
effective Nov. 1, 1942 and were guaran- 
teed to Dec. 31, 1943. 


Table 1. . . Colonial Mica Corpo- 
ration Buying Price Schedule for 


Domestic Strategic Mica 
(Revised Jan. 6, 1943) 


























Table A Table B 
Punch | 30¢ Per Lb 
Sheet—Grades to Cut 
Sheet—Grades to Cut Misinem of: 
Minimum of: 
Per Lb Per Lb 
1 X 2¢ $2.40 1 Xie $1.00 
2 X32 3.52 Iy%~xlK 1.75 
2 x3 4.64 1g X2 2.40 
3 x8 5.12 2 X32 3.52 
3 x4 6.08 2 x3 4.64 
3 x5 7.04 3 x3 5.12 
4 X6 8.00 3 x4 6.08 
6 xX8 9.12 3 x5 7.04 
| 4 xX6 8.00 
6 xX8 9.12 
! 
* These are domestic sizes in inches. 


Size 


As noted under the price schedules, 
the prices are for domestic (U.S.) 
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FIG 2—Chart for grading mica to domestic standard sizes. 
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FIG 3—Chart for grading mica to Indie and ASTM sizes. 


such sizes. To determine the grade of a 
pattern or block of mica, which has 
been trimmed ready for grading, place 
it over a chart drawn to the scale given 
in Fig 2 so as to include in the usable 
area the lower right corner of the 1 by 
1 in. pattern. Then, determine the 
largest pattern completely included 
in the usable area of the block. The 
largest size shown in Fig 2 is 6 by 8 in. 
but some increase in price is generally 
provided for larger sizes and no mica 
should be trimmed smaller than is 
necessary to remove imperfections. 

Fig 3 is a chart showing the corre- 
sponding grading to Indian and ASTM 
standard sizes. It provides some leeway 
in the length and width of each grade 
(size). A grade is determined on this 
chart by placing the block of mica to 
include the intersection of the bottom 
and right side lines of a chart drawn to 
scale as shown in Fig 3, as in Fig 2. 


grading (sizes). Fig 2 is a chart of Then select the grade (size) which com- 
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pletely covers a rectangle formed by 
the bottom and right side lines and the 
other two sides parallel to these and 
intersecting on or beyond the curve 
which forms the fifth side of the num- 
bered area. For instance a block of mica 
would be grade 4 if it had a usable 
rectangle 2 by 3 in. because the far 
corner of such a rectangle reaches the 
curve of No. 4 grade. The minimum 
width of each grade is represented by 
the length of the left hand side of the 
grade area. 

Punch mica must have a clear usable 
area of not less than 1 in. diam and the 
total area of the piece shall not be 
greater than five times the usable area. 


Domestic Quality 
No. 1. Clear flat mica suitable for 
condensers. 
No. 2. Light clay or vegetable- 


Mining Transactions, Vol. 184 . . . 455 











3 ei 92 LIBERTY STREET mew YORK mica 

3: St got Ages for METALS ReseRvE Company =STmS NY GS54 
Date of Purchase ——— Gn Pechese Contact No 
Meme of Mine animes 
Location of Mine — a 
OY Eo ES Ea eee lei ih 
Bought of ; LS Shits aes 











ACCEPTED BY 
= COLONIAL MICA CORPORATION 
~~ 


FIG 4—Sample buying ticket. 


stained, or light-spotted mica. This 
quality includes mica slightly curved or 
wavy. 

No. 3. All mica below No. 2 quality 
commercially usable in sheet form. For 
description of Indian and ASTM 
Quality see references 3, 4, and 7. 


Miea Buyers Repert 


The Mica Buyers Report (Fig 1) is 
used only for strategic mica. This re- 
port or “‘check sheet”’ is used by the 
buyer as a basis of arriving at the dis- 
count or bonus to be applied to the 
base price for any lot of mica. It con- 
tains a list of ten items to be con- 
sidered and checked for every lot of 
mica on which a separate price is to be 
made. These ten items are: 

1. Color. Mica is found in various 
shades and colors, the principal ones 
being shown in the left hand column of 
Table 2 and our grouping of them for 
check purposes as shown in the right 
hand column. The color of mica is more 
valuable as a means of identification 
than as an indication of quality. 


Table 2 . ... Colors of Mica 
Water color | white 
ello 
Rube c or rum {| Rub 
neby y 
Brown 


Green 


We give no credit or make no dis- 
count for color. However, a sample of 
any very dark colored mica should be 


Green 
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sent in to Asheville to be approved aS 
strategic before any purchase is made 
of such mica. 

2. Thickness. Check 100 pct if prac- 
tically all the mica is 0.007 in. thick or 
thicker. Each buyer should carry a 
small piece of mica with him of the 
minimum thickness, so he can show 
the miner his basis of comparison. If 
approximately 5 pct of the mica is 
thinner than 0.007, eheck minus 5, if 
10 pet, check minus 10. If more than 
10 pct of the mica is less than 0.007, 
require the miner to reclass it and 
throw out the thins to be purchased 
separately as “thins” and price ac- 
cording to quality and preparation— 
14, 34, or full trim. 

3(a). Spots not (black). None, check 
100 pct. Consider you will check minus 
10 for the most spots the mica could 
contain and still be No. 1 quality, if it 
contained no other imperfection. Check 
minus 5 for a few spots but still enough 
to check the mica as light spotted. (See 
samples.) If too heavy spotted for 
minus 10 pet show under 10. Other 
defects. 

3(b) Clay stains. None, check 100 
pet. Very light, hardly noticeable, 
check minus 5 pet. Maximum clay 
staining permissable for No. 1 quality 
if it contained no other imperfections, 
minus 10 pet. (See samples.) If too 
heavy stained for minus 10 pct show 
under 10. Other defects. 

4. Air pockets. None, check 100 pct. 
If 5 pet of area of the mica is air 





4 


pockets, minus 5. If 10 pct of area of _ 


the mica is air pockets, minus 10. If 
more than 10 pct of the area of the 
mica is air pockets, send sample to 
Asheville for approval before buying. 
(Air creeps which work in from the 
edges during the trimming process are 
usually eliminated when the sheets are 
split for actual use, and should not be 
considered as a defect. Air pockets are 
the natural air stains which are in the 
mica when it is removed from the 
earth.) 

5. Trimming (preparation). 14 trim 
is 100 pct, the basis of our prices. 
Trimming is defined as follows: 


4 trimmed: minimum 2 adjacent 
sides full trimmed, no other trim- 
ming necessary, may contain some 
cracks but not in the pattern area. 
Maximum 60 pct outside of the 
pattern area. (Designated as North 
Carolina preparation). 

34 trimmed: trimmed practically all 
around, may contain few cracks 
on trimmed (not adjacent) sides 
but not in pattern area. Maximum 
50 pct outside of the pattern. Must 
be trimmed all around and full 
trimmed on three adjacent sides. 

Full trimmed: trimmed all around 
and all cracks and other defects 
trimmed out. Maximum 40 pct 
outside of the pattern. 

34 trimmed is plus 20 pct. 

Full trimmed is plus 40 pct. 


The buyer is to use his judgment as 
to the bonus for trimming and can give 
from 5 to 20 pct for 34 trimming and 25 
to 40 pct for full trimming, according 
to the actual quality of the preparation. 

6. Flainess. Exact flatness is unusual 
in mica. It may be determined by not- 
ing the reflection of a straight line on 
the sheet of mica. Check 100 pct if you 
cannot readily see any curve or wavi- 
ness. Check minus 5 pct if it is slightly 
curved or rippled. Check minus 10 pct 
if the curvature or rippling is more 
noticeable. Badly warped mica is non- 
strategic and in cases where you have a 
question as to this qualification, send 
sample to Asheville. Waviness allowed 
for any quality is the hardest defect to 
determine, and maintain, on a uniform 
basis. Very few can agree on the actual 
amount of wave that can be tolerated 
for any use. 

7. Splitting. Most mica is good 
splitting and can be checked 100 pct. 
If there is any tendency toward 
gumminess or cracking when the mica 
is split, check minus 5 or minus 10 ac- 
cording to the extent of this defect. 
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8. Hardness. Most mica is satis- 
factory as to hardness and can be 
checked 100 pct. If there is a tendency 
toward softness making the mica more 
fragile in thin sheets, check minus 5 or 
minus 10, according to the extent of 
this. 

9. Grading. Check medium grading 
(100 pct) if the mica is of ample size to 
make the pattern. If as much as 5 or 
10 pet is too small, check accordingly 
minus 5, minus 10 and write in re- 
marks column the proper discount. 
Similarly, if 5 or 10 pct is oversize, 
check plus 5, plus 10 and write the 
proper bonus in remarks column. If 
more than 10 pct of the mica is under- 
size, require it to be reclassed before 
buying it. If more than 10 pct is over- 
size, permit the miner to reclass it 
before buying. 

The quality of any piece of mica is 
determined by the largest pattern 
which can be cut from it. The total 
area of the piece should not be more 
than 2}¢ times the pattern. 

10. Other defects. Write in here what 
they are and the discount you have 
applied for each such other defect. It 
has been agreed that the minimum 
discount for light black-spotted mica is 
25 pct. (See samples ) 


DEFECTS NOT PERMITTED IN 
PATTERN 


Cracks: 44 or 34 trimmed mica may 
contain cracks but not in pattern area. 

Hairlines: a hairline is a crack 
through some but not all the layers of a 
piece of mica. Hairlines are not per- 
mitted in full trimmed mica or in the 
pattern area in 14 or 34 trimmed mica. 

Sandholes: a sandhole i is a hole in the 
mica usually filled by a grain of some 
other mineral like quartz or garnet. It 
is not permitted in full trimmed mica or 
in the pattern area of 14 or 34 trimmed 
mica. 

When a buyer is offered mica con- 
taining such defects in the pattern, he 
should class it down under these de- 
fects or refuse to buy it until these de- 
fects are trimmed out or classed out of 
it. Sandholés and hairlines are often 
very difficult to see and must be 
watched for carefully. 


NO. 3 QUALITY NONSTRATEGIC 
MICA 


Black-spotted or black-stained mica 
is only purchased by Colonial buyers 
when a miner has opened up a deposit 
with a view to obtaining strategic mica 
and it turns out to be nonstrategic, or, 
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when a miner producing strategic mica 
encounters nonstrategic mica. The 
buyer will use his judgment and inform 
the miner a reasonable time in advance 
as to when he must discontinue the 
purchase of such nonstrategic mica, 
should it become too great a proportion 
of the miner’s total mica production. 
The OPA ceiling has been removed 
from nonstrategic mica, but our maxi- 
mum prices for black-spotted and 
black-stained mica are the same as we 
were paying before the ceiling was re- 











moved as shown in Table 3. 

Table 3... Maximum Prices for 
Black-spotted and Black-stained 
Mica 
Black-spotted Black-stained 

Ave. Ave. . 

Price | Sit® | Price | Mish | Low 
0.08 | Punch | 0.06 | 0.06 | 0.06 
0.40 | 145 x2 0.33 

0.65 |2x2| 0.45 | 0.52 | 0.40 
1.00 |2 X3/ 0.65 | 0.82 | 0.60 
1.30 |3 X3] 0.80 | 1.05 | 0.80 
1.60 |3 X4]/ 1.00 | 1.30 | 1.00 
1.85 |3 x5] 1.30 | 1.50 | 1.30 
2:35 |4 X6| 1.60 | 1.90 | 1.40 
3.00 |6 X8| 2.00 | 2.40 | 1.75 

















General Instructions 


Prices: discounts from the base price 
have been set up primarily to represent 
difference in quality and not a penalty 
to the miner. However, if a miner per- 
sists in overgrading, excessive thinness, 
poor trimming or any other practice 
that makes the mica difficult to buy, the 
buyer is warranted in making the dis- 
count sufficient sc that the miner will 
find it to his advantage to improve his 
preparation of the mica. 

Before you start on a buying trip, see 
that you have the necessary: scales, 
boxes, barrels, bags, tags, patterns for 
checking size, mica buyers reports, buy- 
ing tickets, receipt books, drafts, pen- 
cils, and list of deductions. 

First, examine at least 5 pct of the 
punch and each size of sheet mica. 

Second, list on the back of the Mica 
Buyers Report the pounds of punch 
and each size of sheet you examined. 

Third, make out the Mica Buyers 
Report (Fig 1.) 

Fourth, make out the Buying Ticket 
(Fig 4), filling in all the top of the 
ticket and the prices according to the 
Mica Buyers Report. Then weigh 
the punch and put the weight in on the 
ticket. Weigh each size sheet and put 
the weight in on the ticket. Then ex- 
tend the prices in accordance with the 
weights, total the weights and price 


extensions and note any deductions. 
(See sample ticket, Fig 4.) 

Fifth, if there is a deduction, make 
out the deduction receipt, then the 
draft. 

Sixth, pack up the mica for shipment. 

Seventh, arrange for the punch and 
pattern to be shipped to the proper 
Colonial shop and show this on the 
ticket. 

Your responsibility for a purchase 
is not complete until the mica has been 
delivered to the proper Colonial shop 
and all the reports, tickets, receipts, 
etc., have been completely made out 
and properly disposed of. 

Your daily report should list pur- 
chases as follows: 

From Ticket No. Draft No. Amount 

These should be made out each night 
and mailed with the tickets the next 
morning. 

The prices given in this guide were 
the actual prices paid by Colonial Mica 
Corp. at the time but are used only to 
illustrate the comparative value of 
different size and quality. 

The Mica Buyers Report or check 
sheet could be used equally well with 
any other set of prices. However, 
should there be a radical change in 
prices the percentage of the discounts 
and credits might need to be changed. 

Quality, price bonuses, and dis- 
counts are a desirable aid to maintain 
uniform quality and preparation. The 
price system recognizing differences in 
size and quality has been built up 
through years of experience and the 
publication of this Guide is only with a 
view to standardizing the procedure. 
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Eeonomiecs of Mineral Pigments 
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By W. M. MYERS,* Member AIME 


Certain minerals possess inherent 
color and other properties that make 
them suitable for the pigmentation of 
paints, mortar, plaster, concrete, face 
brick, and other materials. Their pro- 
duction is one of the most ancient of 
mineral industries and their use by 
primitive man is well known. These 
natural pigments have some economic 
factors in their favor, particularly wide 
geographic distribution, low cost of 
production, ease of preparation, chemi- 
cal stability, and permanence in use so 
that they continue to form the basis of 
a small but useful industry. When used 
in paints such pigments act as a filler 
and supply body and opacity in addi- 
tion to color. Natural mineral pigments 
are prepared for the market by the 
comparatively simple operations of 
washing, grinding, blending, and cal- 
cining. Any one, or all of these proc- 
esses may be applied to a single 
pigment. The development of syn- 
thetic pigments and the use of by- 
product materials have introduced 
competition with the products of 
nature and are having a growing influ- 
ence on the economic position of the 
mined minerals. 


Development of the 
Industry 


The industry developed to commer- 
cial stature in Pennsylvania largely 
because of the presence of beds of ocher 
extending from Easton in a south- 
westerly direction toward Reading, and 
a variety of small iron mines in the 
region. The mining of paint ores in the 
Lehigh Valley was active as early as 
1850 and shortly after the Civil War 
the establishment of mills expanded 
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production and led to the development 
of new products and eventually the 
manufacture of synthetic pigments. 
Pennsylvania continues to maintain its 
leadership as a producer of mineral 
colors. Production is recorded also in 
New Jersey, Illinois, Virginia, Ohio, 
and Georgia. 


Iren as a Pigment 


Iron in various compounds is the 
most important pigment in nature. The 
iron pigments are characterized by 
stability, light fastness, good covering 
power, high index of refraction, and 
economy in production: Ferrous com- 
pounds display a typical green colora- 
tion. This has not been employed as a 
commercial pigment to any great 
extent except incidentally in such 
greenstones as have been used in con- 
struction, or crushed and sized for ap- 
plication as a granule to roofing. Ferric 
oxides are characteristically red and 
form an important group of industrial 
pigments. Hydrated ferric oxides ex- 
hibit various shades of yellow and are 
present in such familiar pigments as 
ocher and sienna. The addition of 
small amounts of manganese oxide or 
carbon as organic matter to the yellows 
produces the brown umbers. Magne- 
tite is one of the few black minerals 
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that grinds to a black powder. The 
mineral pigments vary from earth 
colors of low intensity and great dilu- 
tion of iron content to almost pure iron 
compounds with high tinting strength 
and correspondingly greater value. 

There has been some relationship be- 
tween the mining of iron ores and the 
production of mineral pigments; al- 
though the production of colors is not 
carried on appreciably as a byproduct 
of iron mining. A number of mineral 
pigment producers, particularly in the 
eastern states, have operated mines 
which in the past were small producers 
of hematite, bog ore, or carbonate ore. 
The knowledge of the location of the 
deposit and its possibilities as a pro- 
ducer of pigment are due to its past 
history as a producer of metallic ore. 

Many iron compounds may be 
changed in color by calcination, the 
end product being Fe.O;, a stable red 
oxide. The yellow hydrated oxides may 
be changed to red. The gray carbonate, 
found in Carbon County, Pa., calcines 
to a fine red product. Ferrous sulphate 
(copperas) often available in tonnage 
as a byproduct of the steel industry, 
breaks down under heat or chemical 
action leaving a residual red oxide. 
Pigments produced by calcination or 
dissassociation of compounds possess 
the advantage of fine particle size and 
ease of grinding. 


Mineral Pigments 


MINERAL BLACKS 


Many black minerals grind to a light 
colored powder. This characteristic is 
familiar to the mineralogist as the 
white streak produced by a black 
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mineral. A number of rocks including 
black slate and shale, high in car- 
bonaceous matter, have been ground to 
produce pigments low in coloring 
strength. The semianthracites of Sulli- 
van County, Pa., grind to a black use- 
ful for certain purposes. The market for 
blacks is dominated by the more power- 
ful lamp and carbon blacks. Precipi- 
tated magnetic blacks supply synthetic 
competition in some markets. 


MINERAL BROWNS 


The siennas and umbers and other 
natural brown oxides owe their charac- 
teristic color to the inclusion of darken- 
ing agents which alter the typical 
yellow or hydrous iron oxides. Calcina- 
tion is frequently employed to produce 
“Burnt” sienna and umber. The cal- 
cination process brightens the color by 
removal of carbonaceous material and 
enhances the red tones by increasing 
the amount of ferric oxide. Pure browns 
of high iron content possess high tinting 
value and compete with the natural 
products. 


MINERAL REDS 


The production of mineral reds is the 
most important division of the mineral 
pigment business. As will be noted in 
Table 1, in 1947 the reds accounted for 
57 pet of the total tonnage of the in- 
dustry and 66 pct of the value. The 
most important item is the pure red 
oxides mostly produced by the calcina- 
tion of very pure yellow hydrated 
oxides. These yellow oxides have been 
prepared from a solution of metallic 
iron; by precipitation from a solution 
of ferrous sulphate, or by treatment 
of other materials. Reds are also pro- 
duced by calcination of an iron car- 
bonate ore, mined in Carbuu County, 
Pa., from a seam averaging about 1.5 
ft in thickness. Selected hematites sup- 
ply natural red oxides. Venetian red, 
produced by the calcination of ferrous 
sulphate and lime, consists of a mix- 
ture of finely divided iron oxide and 
calcium sulphate. 


MINERAL YELLOWS 


Ocher is essentially an iron-stained 
clay and its iron content varies 
through a wide range of color and tint- 
ing strength. Natural yellow oxides 
with a high iron content are prepared 
by grinding selected materials, gen- 
erally iron ores of the limonitic type. 
Pure yellows are prepared by precipi- 
tation of hydrated oxide from iron 
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bearing solutions prepared from metal- 
lic iron and ferrous sulphate. 
Magnitude of the Industry 

The magnitude of the industry is 
shown by Table 1. 


Table 1... Natural Mineral Pig- 
ments and Manufactured Iron 
Oxide Pigments Sold by 











Producers in the 
United States, 
1947 
Data From the U. 8. Bureau of Mines 
Short 
Tons Value 
Preciplteted ssagasiiotinaks:| _° ° 
‘ta’ 3 3 a 
Natural brown oxides... .... 5,861 | $308,440 
Vv TS SAP - - 
Pure (96 pet or better 
iron Doeis ace dheee's 1,016 219,686 
Natural red oxides.......... 20,524 946,997 
red oxides (98 pct or 
better FezOs)............. 17,331 | 3,481,083 
youstinn 4 tee Hey =r} 
Other red iron oxides... _| 18:817| 2.214.358 
Natural yellow oxides (high 
Snes eiiiss.cubsys a a 
Pure (85 pct or better 
eng SE calpains Geld «te 10,496 | 1,635,365 
Ochers SS ee 9,130 213,133 
Siennas: 
teins s adews eee 940 141,943 
RG 2 Xn od ba60.6s ue 1,441 201,493 
ME acs tk yceank cnsae’ 3,051| 322,688 
| EEE a 671 61,443 
a kee e dae ees ae bes 17,280 730,066 
Total . .| 115,367 [11,167,161 











* Included under “ Other.” 


FOREIGN IMPORTS 


Mineral pigments imported from 
foreign countries occupy a prefered 
position in some industries. This is 
because of careful preparation, inherent 
superior qualities of color, and tinting 
strength. Exact equivalents of im- 
ported materials have not been found 
in the United States in the natural 
state. Among these imports should be 
mentioned Persian reds, Spanish reds, 
French ochers, Italian sienna, and 
umber from Cyprus and Turkey. The 
quantities imported are not large and 
have been subject to interruptions due 
to wartime conditions. 


RECOVERY OF HYDROUS IRON 
OXIDES FROM COAL MINE 
DRAINAGE — 


The presence of hydrous iron oxides 
in streams receiving mine waters in the 
bituminous and anthracite areas is a 
common occurrence. The beds of many 
streams in the bituminous district of 
western Pennsylvania are yellow for 
miles. The appearance of the streams 
and their utility for recreation is de- 
stroyed. The yellow material is locally 
known as “sulphur mud.” The collec- 


tion of this material in a few favorable 
localities has become the basis of a 
small mineral industry and has supplied 
a new material for mineral pigments. 
oxidation of pyrite and marcasite in 
the coal. It does not take place until 
mine workings have exposed the coal 
permitting oxidation of these sulphides. 
The products of oxidation are ferrous 
sulphate and sulphuric acid. The fer- 
rous sulphate being a soluble salt is 
carried off with the acid in the mine 
drainage. This solution is generally 
commonly in quantity in the mine. It 
cannot take place until the ferrous 
sulphate solution has been oxidized 
and mine conditions are not favorable. 
Oxidation and precipitation begin 
promptly as the waters leave the mine. 
It is commonly noted that the mine 
drainage may be clear until merging 
with the oxygen-charged surface waters 
in adjacent streams after which pre- 
cipitation is rapid. The chemistry is 
variable represented by the following 
pattern: 


FeS. + 70 + H,O = FeSO, + H,SO, 
4FeSO, + 20 + 7 H,0 
= 2Fe,0;3H,0 + 4 HSO, 


The 2Fe,0,3H,0 is precipitated as 
an amorphous substance. Petrographic 
examination and confirmation with 
the X-ray shows that the yellow 
hydrated oxides recovered for con- 
version to pigment are amorphous. 
Therefore, they are classified as li- 
monite, a hydrous hydrated ferric 
oxide sometimes represented by the 
formula, Fe,O,,H,O-nH,0. 

In a few favorable localities the 
topography is such as to supply a 
natural settling basin in which the mine 
waters have been confined long enough 
to permit the accumulation of thou- 
sands of tons of material. In some cases 
recovery of the limonite has been made 
from such areas after exhaustion of the 
coal had led to the closing of the mine. 

In western Pennsylvania, where pig- 
ment recovery is attempted, logs and 
rocks are placed in the discharge of 
mine waters pumped from the mine. 
These obstacles agitate the water and 
aerate the solution accelerating pre- 
cipitation of the iron oxide. To permit 
economical recovery there must be a 
concentration of a substantial tonnage 
within a few hundred feet, of sufficient 
thickness to permit recovery by ordi- 
nary shoveling. The percentage of the 
total iron content deposited is doubt- 
less small and much of the material 
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escapes to be left in the streams in un- 
recoverable form. The possibility of 
making a complete recovery has been 
suggested to prevent stream pollution 
and to recover a valuable industrial 
material. 

The bright yellow mud is shoveled 
from the floor of stream bed and basin 
and exposed to the sun to dry and then 
trucked to the processing plant or to 
cars for shipment by rail. As shipped, 
the material contains about 40 pct 
moisture. The material as precipitated 
is remarkable pure but contamination 
with soil, sand, and vegetation is diffi- 
cult to prevent. Cars of material ana- 
lyzing 96 pct hydrous iron oxide have 
been shipped; material under 80 pct is 
not acceptable. Lack of uniformity in 
shipments is objectionable. A small 
royality per ton is paid in some cases to 
the mine operators. The average price 
paid to the producer has been $6 a 
ton. No record of total recovery has 


been kept, but estimates indicate that 
over 10,000 tons have been recovered. 

These hydrous iron oxides have not 
been used as yellow pigments to any 
extent. The bulk of the material has 
been calcined in furnaces maintaining 
an oxidizing atmosphere and then 
ground in a buhr mill, rolls, Raymond 
mills or other equipment. The final 
product is a beautiful red possessing 
the assets of high quality iron pigments. 


ECONOMIC CONSIDERATIONS 


The trend has been toward the man- 
ufacture of high grade synthetic com- 
pounds of great tinting strength to 
replace natural pigments. The syn- 
thetics now contribute nearly one half 
the tonnage and three quarters of the 
dollar value of the entire industry. 
The tinting strength of the synthetics 
may be ten times or more that of the 
natural pigment. Less weight is re- 
quired, transportation charges are less, 


and the uniformity of the product per— 
mits accurate proportioning. As the ~ 
synthetics are produced under accu- © 
rate technical control they can compete — 
with the highest quality natural pig- — 
ments imported from foreign sources in — 
the past. The importance of imported 
materials tends to decline. Natural 
pigments possess the advantage in some 
uses of supplying bulk as well as color. 
In instances where the final product is — 
sold at a higher price than that paid 
for the pigment there may be a profit 
in the resale of the pigment. Therefore, 
the use of a natural pigment with its 
lower tinting strength may be advan- — 
tageous as more pounds must be used 
to produce the desired color. Appar- 
ently the natural pigments have stabil- 
ized their position in certain industries 
where their use is feasible and will con- ~ 
tinue to hold a place in the industry. © 
New markets are likely to be dominated 
by the more powerful synthetics. 


Petrology of High Titanium Slags 


Abstract 


(The paper in its entirety is published in Transactions AIME, 185, 914-919: Journal of Metals, December 1949. TP 2714 D.) 


By CHARLES H. MOORE, JR.* Member AIME, and H. SIGURDSON* 


When lime and magnesia are used as 
fluxes in the smelting of titaniferous 
ores fluid, digestible slags low in iron 
oxide and high in titanium dioxide are 
produced. The mineral phases present 
in such slags are (Fe,Mg)O-2Ti0O,, 
CaTiO;, and minor amounts of silicate 
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glass (or its devitrification products). 
The flux additions are added to the ore 
in relative amounts to crystallize a 
ratio of (Fe,Mg)O-2TiO, to CaTiO; of 
near the eutectic proportions of 60 pct 
(Fe,Mg)0-2TiO, and 40 pet CaTiOs. 
FeO-TiO, (ilmenite) remains present 
in the slag until the FeO content is 
reduced to approximately 8 pct. Op- 
timum slag composition is obtained by 
reducing the FeO content to between 2 
and 6 pct. Continued reduction shifts 


the (Fe,Mg)O-2TiO, to oxygen deficient 
structures classified as MgTi,;O, and 
MgTi.O,. Further reduction yields 
titanium oxycarbides and freezes the 
melts. 

The(Fe,Mg)0-2TiO; structure shows 
a complete isomorpbous replacement 
of iron by magnesium. It also forms a 
solid solution compound with as high 
as 12 mols of TiO, under reducing con- 
ditions without the occurrence of rutile — 
or reduced titanium oxides in the slag. 
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